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An App to the 


Loparithmes , (hewing 


the ag of the Calculation 
of Triangles, end alſo anew ond, 
ready way for the exalt finding out of 
ſuch lines and Logarithmes as are 
rot preciſely to be found in 


the Canons, 


322 Har great caſe is offered 


F, vnto ys in this art of Lo-« 


OP tion of all Triangles both 
AV Was plaine and Sphericall 
1J- ( withour my ſpeech) EX= 

perience it ſelfe wil quick- 

lie ſhew to ſuch as haue at any time beene | 


tyred with the labourious worke of the for. 


' merly vſed tables of Triangles, Imeare of- 


Sines, Tangents and Secants, Yetinio the full 
odtayning of the facility and readinefle 
that the excellent inuention of this Author 
may aftoord vs, two things ſeemed vnto mee 


 congeniently might bee added hereunto: 


The one is adireRion for the praRtife of the 
{cucral! rules of the Calculation of Trian- 
gles : The other 1s aperfe& and readie way 
of tnding our ſuch Sines and Logarithmes 
A 3 which 


&#, 


which are not to be found exaQtly in the Ta. 
bles. This latter the Author in the fourth 
Chapter of his firſt Booke , leauerh won- 
 droufly (50\.covme ay the Tranſlator, that 
hee might bring ſome remedie to this diffi. * 
culry,cutteth off quite the laſt figure of cue- 
ric number throughout the whole table,thar 
ſo it might bee obuious to ordinary propor- | 
tion : Burt neither yer will this effe& whare ' 
wee would for certaine of the firſt degrees, 
wherein the Logaricthmes decreaſing ex- _ 
ceederh proportion, & in ſuch places where 
proportion will performe it, rhe worke for 
' the moſt part is ſo manifold ( astaking of 
three -" nah , then multiplying, and 
laſtly dividing ) that rhe caſe which the 
Booke premiſerh is oftentimes dearely 
bought before wee can finde our rhe iuſt 
termes,and the vſe of the tranflators inftru« 
mene, i5 too much vpon conieQure and me- 
chanicall. I therefore hauing (ar lcaſt ro my 
ſecming ) ſupplycd for mine owne priuate 
vſe both theſe ſuppoſed defetts, at the ap- 
probation and requeſt of ſome of my friends 
ſtudious in theſe Sciences, haue commirted 
to che printer rheſe few ſides of paper,being 
not enuious to communicate to others any 
helpec, that may ſerue to gaine them time, a 
womong in this our ſhorr life co be held moſt 
care. 


Certaine prenotions, 


N aright-angled Sphzricall Triangle on- 

ly fiue circulare parres are obſerued, 

which are theſe, the Cathetus, the Baſe,the 
Hypotenuſa the Anzle at the Cathetus , and the 
| Angle 


Ti 


needS ePaeft 


(3) 


Adgle at the Baſe : the right Angle it ſelfe be- 
ing eſteemed for nothing. And of theſe cir- 
cular parts , it ſufficeth to haue any two gi- 
uen,to finde out a thire, So that oncely three 
of theſe,are ingredient into our calcuJation, 

Bur in a Sphzricall Triangle not quadran- 
rall, there are ſixe circulare parts, which arc 
theſe,the two £les, and the Angle intercep- 
red therein, rhe Baſe , and the two A73{cs at 
the Baſe, Whereof three muſt needes be gi- 
nen,that a fourth may bee found our, ſo thac 
onely fourc of theſe are ingredientinto one 
calculation : Bur if rwo of the parts giuen 
be oppoſite one tothe other,and the fourth 
which is ſought , bee oppoſite to the third 
(whether the Triangle bee plaine or Sphxri- 
call)befides the three parts giuen you muſt 
alſo know concerning the fourth, whether ir 


. be greater or lefſe then a quadranz. For it ir 


appeare thar the part ſought our exceed 
a quarter of a circle, the Arch found our,is 
50h wa ſabtrafted out of 180 degrees. 

It will bee conuenient 1n cuery caiculati- 
on, to haue in your.view a triangle, deſcri- 
bed according to the preſent occaſion : and 
if it bee a right angled triangle, to note i 
withthe Letters A.B. C: fo | 


that A may bce alwayes the 
right angle ;B theanglear 
the Baſe B.A and C the an- 


ple atthe Cathetus CA, Q 
Bur if it be an obliquangle triangle,ro noce 
it with the letters BCD. BD being the baſe, 
and C the angle oppoſed the: ero; the fides 
whereof ſhall beCB and C D. for ſo, our of 
the angle C, the triangle may be diuided by 
a Cathetus or perpendicular C A into tiyo 
A 4. right. 


right argied tion- 
ptes,ABC.& ADC ©/ 
/ 


as you may ce m of D 
the b1cu [C, B [A. 


Hzuing Hur d. [Cij!>cd your triangle, note 
re pore: teteot SIUCL | 
whh a r:yicline, & the 
part furrghe with a cic- 
cle. As in the hieure we 
are by the angle B.:nd 
the two fide. BD and CD to finde our the 
angle D intercepred berweenc them. 
[neuery lcuerall calculation, I ſcr downe 
oncly the prafiſe plain'y to the ey2,a: it is 
tobe wrought: whercin if you obſ:iuc the 
order & the uvics, you ſhalnot lightly erre, 
Tine notes 2 e theſe, For the Logarithme of 
an arch or an angle,l ſer before it (+) for the 
antilogarithme or complement thereof (3*) 
and for the Differential (t) The Logarithme 
of aftraightlinc,hath no note beſide his own 
letcers. The note of Addition is (-+) of ſu>- 
ſtrating (=—) of multiplying (x) This note 
( [ ) ſheweth that the number ſer therein is 
reſcrued todiuide ſome other number : rhe 
norte of equality is (=) As for example: 
$B -+BC—<CA. that is, the Loga- 
rithme of the angle B. at the Beſe of a, plain 
right-angled triangle,increafed by the addi- 
tion of the Logarithme of B C. the hypute- 
nuſa thereof, R cquall tothe Logatithme of 
C A the cathctus. And from hence plaine 
reaſon will gather, that C A WES 
B C. or alſo that CA——B C788. thar 
1s,that the Logarithme ofthe caitherus dimi- 
niſhed by ſubſtrating the logarithme of the 
a2gleatthe baſc is cquallto the Logarith- 
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me of the angle ar the baſe, is equall to 
the logarichme ofthe hyporenuſa : or alſo 
that the ſame logarithme af the cathetus di- 
miniſhed by ſubſtraQing the logarithme of 
the hypotenuſa, is equall to the logarithme 
of the angle ar the bale. For ifthe ſumme of 
an7 two numbers be equall to the third, rhe 
ſame third number diminiſhed by any of the 
rwo former, muſt needs be equall.ro the 0« 
ther. | | 


The calculation of a plaine right angled triangle, 
Ifrhe hypotenuſa be ingredient, 
s BBC —=C A. | 


$ CBC m-EA...: EE EE FL 
If the hypotenuſa be nor ingredient, zrh10775 TE 
tP+3 A CA. | 4 oo _ 


- =. oC Ac: 


The caltulatiou of a plaine oblique argicd trian- 
Mas _ I: 
r- Either the foure ingredient parts are oÞ*, 
fOſite two to tworas PRE 


PT Come ihe 
Be T2 D 


2, Orthe two fides being giuen withthe an- - 
gle-comprehended within-them, either of 
the other teyoanplevis ſought 


The angle Bigg 9%, 2," 22; 
The. fide 3 Clam, 
& ihe fide B Dis 859, | 


. Q 
Dm. 71.9. . 1324 
Differentiall, 4- Logaritbhme,— Logarithme, 


The remaines ſhall bee the diffecentiall of 
Grad. 


47*. 227o| 


71.*s. Dimid., <þ71' 9. 
1 ,17.22.5 47-22. 3+ 
 D 23.467x 118.315.C. 
Thelefer Angle. The greater angle, 


3. Orelſe the three (ides being giuen, the 
angles are ſought. 


The rrue- baſis [ = 
call the fide ſubre- 
_s the angle 
ought for, name- 
0 a E AD 


-The alternebaſis 1s that which is equally 
diſtant from the perpendicular on the con- 
trary ideas BE. the fide B C. 54. the fide 
DC.38. and the true baſis BD.70. 


= 93, SKDO Baſes 
16 "LS PUR 20 BD, 


Logarithme. + Logarithmt=m— Logarithme 


The remaines ſhall be the logarithme 
of the alterne baſe BE. 22. 2-. Sub- 
ſtract this alrerne baſe, 2x, :- out of 
thetruc baſe 70, & then there remai- 
nethE AD.48.55%. the hatfe wheicof 


24, 


© A wales CN GAN 


——_ 
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24.34is AE or AD, And ſo haue you 
two plaineright angled triangles, A 
B C.and ADC. in each whereof, the 
baſis and hypotenuſa are giuen, 


The calculation ofa righr angled Sphe- 
ricall iriangle, 
+ Either rhe three partes ingredient follow 
not one another immediately as in.theſe, 
1.3, BA+*CAE, BC.. 


BC+5sB CA TO 

2.5$ $: Des 3 

BC: B——-sB14 

3:05, B Aſp sB==sSB. "F 
3s" CAd-5CE=8B, S.. 


Or elſe the three parts ingredient do follow 
one another immediately, as in theſe : 


4 $5B A B=tCA 


s CA+rC=rBA 
5 cs, BY rBC=BAT + 
| 3.*c eBC=.aCAsS WW > 
6 3, BC--rB—r,C $47 
3."B EYEST, D. #05 


If one of the fides ofa triangle ſphericall be 
zquallro a quarter of acircle,you ſhall note 
the ſame fide with-the letter A.and the other 
two with B and C. & 


then calculate it ac- EC 
cording vnto the ſix 

former examples ——_ | 
ſuppoſing the ſides HA. 

t10.be angles,an the angles ſides, 


The calculation of a (phericall triangle , wherein 
neithcr Ye angle or {ide is equall to a quarter 
acre, - - 

z Enher the foure ingredient are oppolite 


tWo tO tWO.; as Fo 
B+ BCT D+' ” 
$ D.C, 
B ly 


2, Orthe three ſides being giuen,one of the 
angles is to be ſought our : Or contratywile, 
two ſides being given withthe angle com- 
prehended berweene thew, thethird de ts 
ro be found our, 

The author in rhe 6.chapt.of the 2.book,ſex- 
ecth downe three wayes,io pertorme the for- 
mer part of this Probleme ; bur neyther. of 
them all will hold reciprocally to worke the 
Jarter part: Ihanc therefore (omitting all 
thoſe three) ſer downe a more calie way of 
mine owne; b9jh to finde the. angle by the 
fades and baſis thereof ginen ; and allo con- 
trarily, the angle and ſides containing 1:,be- 
ing giuen,to finde our the baſis rherecl. 

Therule is: if the Logarichme of rhe whol 
fnus be O, rhe logarichme of halfe the diffe- 
rence,of the fine cf the complemen: of the 
baſe,from the fine of the complement of the. 
difference of the {ides is xqualio the ſum of 
the Jogarithmes of both the ſides together, 
with the double of the logarithme of half ihe 
angle comprehended. .. ſhe pratiile, 


106 


O——— 


 — 


106 *®D C Baſis Tare if 
38BC- *BD32 ginen 
Df 685: .- 989-1 $6. 2# 

Compl.22, Compl.x 5% 
Sine———o—=Yyine, Take 
halfe of che remains, and 
our of the logarithme 
tacrcof ſubſtraft che ſur 
of the logatithmes of the 

two des DC.106? ,& BC'$$* Then dinide 
this latter remaines into halfe . For halfe 
thercof ſball bee the logarithme of 18.13: 8 
an halfe,which being doubled giuerth 36*.27. 
for the angle C, 

And contrary wile if there be given 
106*DC. 38* BC. 18%,13,5 
halfe the angle C, Logarichme.. »+ Loga- 
rithme. + Logarithme doubled, 

Sceke the line of the whole ſurn and double 
it; rake the double out of the fine of the c6- 
plemenr of the differece of the ſides (viz 229 
as before) the remaines ſhall bee the fine of 
the complement of the baſe,BD.viz.75. 


. 3 Orelſetbethrce angleQbcingione of + * 


the {ides isto be ſought opr : or. contratiwiſe 
twoangles being giuen with the fide lying 
berween=them, the angle oppoſed vnto the 
ſame fide is required. 

Hcere the-angles muſt frſt bee conugrted 
into ſides,and the ſides into angles, which is 
moſt caſily performed by TINT S ALLY .of 
the ſecond bayks,” The felt is to Lis to be wroug c 
by my rute bet; edeliuered. _ 

But if the teErmes propoſed i the queſtie 
O! b fall not our to agree with any of tholc ze 
forme! luppoſidions : the triang)e muſt dee 2 


cathg.uc or perpealicular arch, bec diuided 
ing 


(10) 
into rwo right angled triangles accordingto* t 
one of theſe fix varieties ; and then the gue+ | T 
ſion fhall be reſolued by three ſeucrall ope- | © 
rations as is heere ſer downe, 

The rwo firſt operations of rhe three for- 
mer varictics are theſe : | | 


' s BC+sB==s CA, ; 
S, BC —es, CA=s,BA, $1 
" Thethirdoperation of each is peculiar 
ro it ſelfe. 


Cc, (3) 


ST oO SE» IS 
(r) tC AD AtD. 
(3]s, DC—s, CA=s, DA. $* 
(3) tC A——_iDZ DA. - ( 


Againe, the two firſt operation ofthe rhree 
latter varieties are theſe : 
$ BC -+$s B==sCA. 


* [——_— CA=Ss C, 


SAD TxD 2 xD 


The third operation ofeachis pecu- 


SI 1}. © - | RP: 
' (4)'t Cams, CDC! 2, 
(5) t CAmes DC==5,C. be Th-:2 
(6 S Dommnnoss, CASIEC | Ty } 


_ — 
# 


Beſidhsrtheſe ſixe varictics there are no mo: 
Only you muſt obſerue whether the cathe- 
tus or perpendicular arch faſleth within the 
trian» | 


_ 
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triangle , or without it', that you may not 
miſtak, in adding,or ſubſtraRing of the parts 
of the ſide,or angle,diuided by the cathetus, 

Now followeth the way of finding out ſuch 
fines and logarithmes, as are nor in the ca- . 
non preciſely to be had:the ground of which. | 
worke is, becauſe the differences of the fines 
and logarithmes in this canon, are equall fo 
farre vnrill rhe fine decreaſe about 980000, 
and the logarithme increaſe about 202006, 
Wherefore if wee ſhall by any art bring the 
lezarithme, being it ſelfe great, that it may 
be leſſe then 202000. or rhe ſine being ir ſelf 
little, chat it may bee greater then g80000, 
we may haue the difference to bee added,or 
ſubſtraed,moft readily without any proper- 
tion, For the performance whereof, I haue 
inuented and framed this Table fallowing * 
which conſiſteth of two parts; the former be- 
ing of abſolute fines, the latter of remth and 
hundreth parts, 


The Table, 


' 


AA... —_——.  —_ odfetionign I A... nt. 
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j_32/3401196|3c00:8006365 300000 


| 50! 3911021 


10009| 923t0337 


693146 200/ 5398314, 20000] 9803483 


1609437 500 6214605 5000010819774: 
1791758] 600 639f925 | boooo' 11002095 
6551077] 70000 }11156246 
6684609; 80000 [11299778 
9 12197223 ; 9006802391 99090 ; 11407 560 
10/2302584 1000 '690775.3 1010900 AI F229AL 
20|29957301|2000;7609899 200000 I 2206067 
12611533 


amp eo 12899215 


7 11945909 790 
$ 12079441, 800 


O 


49, 3688878[4000 
5000 


6000 


8517190 

| 65/4094343 186995111 600000 13394679 

7014248493 ,7000(8853662| 700000 13458830 

$0 1332025 $000 8987194 $00009/13593362, 

| 99 4499307 '9900,9104976 900007 I3710144 
I nn, 


The ſupplement of the Table for tenth and 
bundreth parts. 


Sin, ]Logarith, [Si#, { Logarith, [Sine, [Logarithme 


—_ — 


11 95311] 17 [530628 [104 | 39223 
I2 | 132321 | 18 |58778s i= 48790 
I3 | 262364 | 19 *64185;" Jros | 58269 
14 j 336473 [101 | g951 67659 
I5 | 405465 adn 19803 08 76962 
re 470004 | Adv 8 þ 29560 109 86177 


$1. [Logarith, 153, bn, Logerbth Sine. Lozarithme, 
"1 | 000000] 100 4505168 

2 

3 


| 
[2096612 2 © 300, $793780' 30000| 10308949 
* HEE 400, 5991462 [ rats 10596631 


500000 [13122358 | 


U 


q 


——— 


py_ w— 
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I 
To f1:!e out the T.ogarith ine of any (ine or num - 

ber w::a ſever by helpe of this Table. 
Maltiz]y che number giuen by thar fine in 
the founcr part of this Table which yeu find 
will bring itnereſt vnto x000000. and if you 
findc the produtt lefſe, then 9$>c00. muki- 
ply-the ſame produ@ by one of the tenth 
parts; andif yetitbe too little, multiply a- 
gaine this latter produ@ by one of thehun- 
dred parts. (Note thatthe multiplying by 
renths and hundreth parts , is nothing elſe 
bur ro ſer the produR made by the latter f1- 
gure of the ſame partes one or to places 
backward.) Then hauing rhus brought your 
number giuen-to exceed 980000. ſeeke the 
logarithme of it in tke canon,which you ſhal 
molt eaſily finde one]ly byadding or ſubſtras 
&ing the differencegas your owne reaſon fhal 
diret you. Laſtly,to this logarithme found 
out by the canon,adde the Iegarithms of the 
Table collarerall to the fine & parts where- 
with you multiplyed, and the ſumme of all 
ſha!l be rhe logarichme of the sine or num- 
b er propoſed : as for example, Iwou!d haue 
the loparithme of 257, 
"FE X 20009 
7750900 X 12 K&toolittle, 

I542 
"025200 Xx168:; yettoo little, 


N 


$74 16 
999216 the logarithme of this by the canon 
at (n- fil view, appeareth to 784 
be 748, vato this 2dde the lo- $206365 
garichmes of the talic colate- 182321 
rallto 3000, & 12,& 108.8 ſo _____ 75962 
$266432 


ſhall 


(14) 
ſha! you kaue 8266432 for the rrue Jogarih- 
me of 257. 


Another example: ] defire the Jogarithme of 


493 7575+ 

40309. X 2000 

806 180 x 12 3568 
I61236 LEN 7600899 
967416 Xx 103 182321 
29022 | 48 

996438 Sine WES... .« bt: 
"3567 Logar, 7816348 


Wherefore the Logarithme of 403 
555 is found to be 7816348. 


T o finde out the ſine of numerall valonr of 
any Logarithme what ſocuer by this 
F. 

Ovr of the logarithree'giuen, ſubduR rhe lo- 
garithme of the former part of this Table, 
which is next lefſe then ir, and our of the re, 
maincs ſubdu the logarithme next lefler of 
the tenth parts, & afterward the logarithwe 
nextlefler of the hundreth parts: & fo will 
your logarichme become leſle then 202000. 
ſeeke therefore the ſine rhercof in the Ca» 
non,which you ſhall moſt eaſily finde only by 
adding or ſubſtrafting the differerice as you 
in reaſon ſhall ſee conuenienr. Laſtly,diuide 
this fine found out, increaſed with two cir- 
cles by the hundredth part collaterall tothe 
logarithme laſt ſubdued:Tnen diuide theſe 
quotient increaſed with one circle by the 
collateral renth part;and afterward the quo- 
Ucnt thereof by the lincin the former part of 
5 this 


« on mm RE A. 1s Hypo" 4 


"= . 


-- 


—_—_— a - 
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(r5) 
this Table, collateral ro the logaruhme fub-. 
dufed;and this laſt quotient, ſhalbe the fine 
or numerall yalour of the logarithme _— 
ſed. As for example. I would haue the fine 
or numerall yaleur of this logarith.$366430. 


8266432 © 
8006365 [3000- 
260067 ; 
182321 [12 
77746 
76962 [108 


784.the fine whereof by the canon,of- 
fereth ir ſelfe ro be 999216. which muſt bee 
diuided as is ſhewedin the rule, 
108) 
12) 99921608 (92532000 (771[000, 
009) 2347 
So then the fine or numerall valour of the 
logarithme,999215.giuen is 257, 
Another example, Idefire the fine of the 
[ogatithme,7816348. 


7816348 
7600899 [2060 


215449 
182327 [12 
33128 
_ 29560 [103 
3568, Logarith, 
996438 Sine.Diuide this as was taught by 


Ioz) 
Iz) 9954848 g_ 1$0 


2000) 402 180 
2000 

Wherefore the fine er numerall yalor of the 

Joga- 


a . (16) 
logarithme Ris 348 is 403,22.and thus for 
all other exawples. | 


Norte that if the Sine containe.aboue fixe fi- 
gures, you cannot exactly finde his loga- 
rithme by this canon: yet with very ſmal er- 
ror you may doe thus: ſcuer rhe fixe firſt fie 
gu! cs,and the reſt account as afration:then 
hauing found our the logarnhme thereof, 
joyne hereto for many circles with the ſign 
+ as there were figures more then fixe, So 
for the ſine 997632645. take the fine 997632 
+$£8<.to which agreech the logarithm 
237005355 000, - 
Itis alſo to be vnderſtood, that this Com- 
utation by the Table, properly belongs to 
pony" ty and not to differentials, As for 
, rhedifferenrials if they be very great (as in 


the three firſt degrees) they are ro be calcu- 


lated by the logarnhmes ſtanding beſide the 
en the left hand, proportionably: for a Sine 
being giuen, you fhall finde, firſt, the loga- 
rithme thereof by the T able, and afterwards 
the differentiall by proportion. Apgaine, if a 
differential! be giuen,you ſha!l fiad fi ft,the 
logarithme by proportion,and afterward rhe 
Sine thereof by the Table, 


Raligioſum vult Dont. 
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TO THE RIGHT 


NG 


| HONOVRABLE AND 


' RIGHT WORSHIPFVLL 


we © 'Y SS 


J 


Comranr Or MERCHANTS 
of London trading to the Eaſt- 
Indies, SamveEr WRIGHT 
wi/heth ail proſperitie in this 
life,and happineſſe inthe 
life to come. 


(4 Our fauours towards 
JB. my decealcd Father, 
EAX\ and your imployment 
- of him in buſfineſſe of 
Jehis nature, but chlefe- 
| AYly your continuall int- 
ployment of 1o many Mariners in ſo 
many goodly and coſtly ſhips, in.long 
and dangerous voyaces, for whoſe vic 
(though many other wayes profitable) 
this little booke is chiefly behoouefull: 
may chalenge an intereſt in theſe his 
labours, This Book is noble by birth,as 
being deſcended from a Noble Parent, 


&not ignoble by educari6,hauing lear- 


Rs 


| ned to ſpeake Engliſh of my late Fa- 


2 ther, 


f J 


mY 


f a | I | 
SEE 7 -. 
22% 
zz 


XAELSEANST T 


 ; 
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— EX .£ 


Wo 


ad 
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$ © © Vove rho wnngwl; whe d 
- 
fer, aman in the mdgment ef the leaf. 
ned, and experience of the common 
fort, famous for knowledge and pra- 
Etiſe in the Mathematickes : whoſe 
care thereof was ſo great, to ſendit a- | 
Þroad with the true reſemblance of his © * 
worthy father, and ſufficient know- 
ledge of the Engliſh tongue toinſtrut 
our Countrey-men, that hee procured | 
the Authors peruſall of it: who after ' 1 
great paines taken therein, gaue appro- | + 
bation to it, both in ſubſtance and *t 
forme, as now Ipreſent it vato you. I 1 
ain the bolder thus ro do,in regard it is | 1 
not vnknowne to many men, that my | 1 
ſid father ſpent a great part ofhis time | © 
in ſtudy ofthe Art of Nauigation, and i 
"had gathered much vnderſtanding by t& 
his owne praCtiſc in ſome voyages to | 
Fea with the right Honourable the h 
(Earlc of Cumberland deceated: where- . V 
upon he publiſhed a painful worke diſ- f 
coucring errours committed by Mart- 
ners in that Art, with correftions and * 
ready wayes for reformation therof, So. F 
that Ithinkeit is out of doubc, that nis 5 
iudgement thercin was great, And was 
Ing hcenot onely gaue much commen- 
. dation ofthis worke (and often in my} 
heating) as of very great vſc for Mari: [ 
ners:}; 


, 
* 


ners:but alſo to help the want of thoſe 


| that couldnot vnderſtand it in Latine, 
| tranſlated the ſame into Engliſh, and 


added thereto an inſtrumenrall Table 
to finde the part proportional, whereof 


; alfothenoble Author approued well, 7 


doubt net bur it is apparant enough 
that he eſteemed ofir, and intended to 
hage recommended it as a booke of 


* more then ordinary worth,efpecially to 


Sca-men. But ſhortly after he had it re- 


, turned out of. Scorland,it pleaſed Cod 


to call hin!-- away afore he could pub- 


| Iifhir, or burwrite a deſcription of the 


ſaid inftrumentzH_ Table which. he had 
deviſed, therefore hee'left the publiſh. 
ing ofitco me, as an inheritance, and 
the ſaid deſcription ro his learned and 


| kind friend Mr, Henry Brigges, who 


hath performed ic accordingly, All 
which I kumbly preſent vnto you, ho- 
ping you ſhall receauc as much profite 

y che vic of it, as there hath been lear- 


ying, care, and paines beſtowed in the 


. Penning and fitting it thus to youy 


hands, 


us 


. 
| 2 EP? 
«ihr og rat ; 
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TO THE MOST 


NOBLE AND HOPE- 
| EVLL PRINCE, 


GHARLES: -| 

ONELY SONNE OF, 

the high and mightic Iams x by | 

the grace of God, King of great Brit- | 
taine, France and Ireland:Prince 

of ales : Duke of Yorks and ' 

Kotheſay: Greats Steward of | 


Scotland: and Lord of 
the Iſlands. 


Mosr Noers Parnce, 


DIO EEING there is neither | 
ZD \ BL 642-40 any kinde of lear-. 
A that doth more acuate | 
ws. ftirre vp generous and 
AY: hedcat wits to excellent 
and eminent affaires: and | 
eontrariwiſe that doth more deieft and keepe | 
downe ſottiſk and dull mindes,then the 11a | 
theratickes. It is no maruell that ry 
AN 


Dedicatorie. 
and magnanimons Princes m all fot- 


mer ages hawe taken great delight 


in them, and that wnskilfull and ſlothfull 
men have alwayes purſued them with 
moſt cruell hatred, as witer enemies to 
their ignorance and ſlug giſhneſſe. Why then 
may not this myaew inuention ( ſees 0 it ab 
horreth blunt and baſe*natures) ſceke and 
fiye unto your Highneſſe moſt noble diſpo/1- 
tion and patronage? and eſpecially ſeeing this 
mew courſe of Logarithmes doth cleane 
take away all the difficultie that heretofore 
ath beene in mathematicall calculations. 
(which otherwiſe might hane beene a iſtaſt- 
full to. your worthy towardneſſe) and us /6 
fitted to helpe the weakneſſe of memory, that 
by meanes thereof it 1s eaſie to reſolue moe 
Mathematical queſtions in one howres ſpace, 
then otherw ſe by that wonted and common- 
ly receined manner of Sines, T angents, and 
Secants, can bee done enen in a whole day. 
And therefore this invention (T hope ) will 
bee ſo much the' more acceptable to your 
Highneſſe, as it yeeldeth a more eaſie and 
ſpeedy way of accompt. For what can bee 
more delightfull and more excellent in any 
kinde of learning then to d:ſp 1tch honowra- 
ble aud profound matters, exattly, readily, 
and without loſſe of either time or labour. 1 
Crame therefore (moſt gracionsPrince) that 


you 


97, 


Dedicatorie. 
youweuld (according to your gentleneſſe) 


eccept of this gift ) though ſrrall, and farr\ 
b:neath the height of your deſeruings, an 
worth ) as apledge ard token of ny humb!: 
ſernice : wh:ch if I vnderfiand you doe, yo: 
ſhall Coen tn this regard onely) encourage 
rc that am now almoſt ſpent with ſichneſſe, 
ſhortly ro attempt other mattters, perhaps 
greater then theſe,and more worthy (o great 
a Price. In the meane while, the ſupreame 
King of Kings, and Lord of Lords long de- 
fend ond preſerue to vs the preat lights of 
great Prittaine, your renowned parents, aud 
your ſelfe the noble branch of fo noble 4 


PPern:me and the hope of our future traxqui- 


[:tic: t6 bimbe Tinea all hoizonr aud glory. 


Your Highneſſe moft 


deuored Seruant, 


IlouNn NEPAIR, 


mms 


Authors Preface to 
the Admirable Table of Loga- 


rithmes, 


NESH EEING there is nothing 
| 7D 5 (right well beloued Students 
Z©l 'n the Mathematickes) that is 
ſo troubletome to Mathema- 
ticall praCtife, nor that doth more mo- 
leſt and hinder Calculators, then the 
Mulrtiplications, Diuifions, ſquare and 
cubical Extractions of great numbers, 
which belides the tedious expence of 
time , are for the moſt part ſubiect to 
many flippery errors, I began therefore 
to confider in my minde, 48 what CCx- 
taine and ready Art I mighe remone 
thoſe hindrances,.And hauing thoughe 
vpon many things to this purpoſe, .I 
found at length tome excellent: briefe 
rules tobe treated of (perhaps) hereaf- 
ter, But-amonsR all; .nonemoreprofi- 
table then this, which together with 


the hard andtedious Multiplications, 


Diuilions, and ExtraQions ot rootes, 


The Authors Preface. 


doth alſo caſt away fromthe worke it 
ſclfe,cuen the very numbers themſclues 
that are to be multiplied, diuided, and 
refolued into rootes, and putteth other 
numbers in their place, which performe 
as much as they can do, onely by Ad- 
dition and Subtraction, Duuiſfion by 
two,or Diuiſion by three: which ſecrer 
inueation, bejng (as all other good 
things are) ſo much the better as it 
ſhall be the more common, I thought 
good heretofore to ſer forth in Latine 
'for the publique vic of Mathemari- 
cians. Butnow ſome of our Countrey- 
men in this Iſland well affe&ed to theſe 
ftudies, and the more publique good, 
procured a moſt learned Mathematici- 
a1 to tranſlate the ſame into our yul- 
-gar Engliſh tongue, who after he had 
Fiſhed it,ſent the Coppy of it to me, 
"to bee ſeene and conſidered on by m 
ſelfe, I hauing moſt willingly and glad- 
ly done the fame , finde it to bee moſt 
_ exaQtandpreciſely conformable to my 
minde and the originall. Therefore it 
' may pleaſe you s 4 are inclined to 
"theſe Rudies,to-receiue it from me and 
the Tranſlator,with as much good will 
25 we recommendit yato you. Fare xee 
well, ; 


A FRSFACE 


TO THE READER. 


By Henry Brigges. 
EZ ENTLE Reader, fſecing 1 
© haug publickly taught the 
SS2>| meaning & yſe of this booke 

at Greſham houſe , and bauc 
had ſome charge about this Impreſſion 
commirted ynto me, both by the Ho- 
nourable Authour the L, of AMarchi- 
ſton, and by my very good frend Mr. Ed- 
ward right the Tranſlator, And ſeeing 
the one who hath moſt right, and is 
beſt able tro commend it, is ſo farre ab- 
ſent, and the other hath made a moſt 
happy change of this place and life for 
a better: thou maiſt happily expect that 
JT ſhould write ſomewhat that may giue 
ſome tafte of the excellent yie of it to 
thoſe who by reaſon of the diſtance of 
place, or other occaſions, cannot come 
to heare me. In a word therefore I will 
bee bold to (et downe mine opinion, 
writing nothing but that which I hope 
I ſhall: alwayes be able and willing to 
make good are mamaaniner Th erc hath 


beene 


The Anthoys Preface. 


been for many former ages euen vnto 
this preſent, a very great dealeoftime 
and cxpences deſtowed by moſt indu- 
Ntrious, learned, and worthy men about 
the dotrincof Triangles; and the ma- 
king of the Tables of Sires, Tangenta, 
and Secznts, that by the helpe of them 
we may attaine tothe knowledge and 
vie of the Mathematickes, and cſpeci- 
ally of Aſtronomic and Nauigation,as 
namely by Flipparchus, Prolomey, T keon, 
Regiomontanus,Copernicus,R erroldpes, Fin 
krru, Lansbergins, Clanins, Aar Reman, 
Toxch.Rheticus, Valent Otho,and Pitiſcus, 
All theſe, and diuers others, to their 
exceedingpraiſc, and rhe great caſe & 


Okt 
contentment of all ſuch 'as ſer them« 


ſclucs to the ſ{crious ſtudie of the Ma- 
thematickes, haue laboured muck, and 

ſome ofthem beſtowed very great colt, 
borh of their awne eſtate, & allo from 
the lib*:all ' contribution of ſundry 
great Princes vpon the maintenance of 
diuers men,vvho for many yeares toge- 
ther haue wholly employed themlelues 
ro calculate theſe Tables. Yer notwith- 
Randing this little Table of Logarith- 
mes being firſt begun, and finiſhed by 
the charge and paines of the honoura- 
ble Authour-tone;” taay fox cx26tne ae 
. At: 


M". Briges Preface. 
and certainty compare with all thoſs. 
Tables, and toreaſe aad expedition g0 
very farre beyond them, for all Trigo- 
nometricall  operations', eſpecially 
Sphzricall, and for the making of the 
Tables of Proſthaphereſes for T Pla- 
nets, Which conſiderations may-iuftly 
warrant the Title of The Admirable T 4- 
ble of Logarithmes. Burt beſides: all-this, 
there isan other very excellent and ad- 
mirable yi2 of this Table, which is not 
at all farthered by the other Tables 
formerly mentioned, nor can (for any 
thing I know) be any other way per= 
formed, but with very great paines and 
lofſe of much time: and that is.in num« 
bers continually proportienall, hauin 
any two numbers given with their di- 
tance', or with the number of. meane 
proportionals betwixt them, at one'0< 
peration to find any one of choſe meane 
proportionals, or any one of the num- 
bers, without the giuen numbers at a« 
ny diſtance aſſigned, And becauſe. theſe 
things may to ſomeſecme obſcure, giue 
melcaue to explaine the by 1an examples 
Let the ewo giuen numbers be 1, and 
3000, and let there be ſuppoſed foure 
meane-proportionals betwixt them, If 
of thelerioure I.dehire that whichis neey 


reſt - 


A".. Briggs Preface, 


reſt to the lefle extreame, that meane, 
(becauſchere the lefle extreme is an v- 
nity) is called the ſurſolide root of the 
other extreame, to wit, of 3000, and 
that,or any other root may farre more 
eaſily be had by theſe Logarithmes then 
by any rule or other way. Butthe fin- 
ding of any root is but one particular 
meane proportionall, to wit, the 
next meane to the ynity : and this wa 

is generall,giuing as calily the third or 
fourth meane as the fir(t, And not one- 
ly where the one cxtreame is an vnity, 
but betwixt any two numbers aſſigned, 
For example, if the giuen extremes bee 
19 and 738. and there ſhall be betwixt 
theſe two, ten meane propertionals-by 


this Table we may finde the 75*® or 8**, 


or any other aſſigned, from the lefle or 
from the greater number : or if they be 
continued further either diminiſhing 
ynder 19, or increaſing aboue 738, we 
may finde any of then for any diſtance 
aſſigned,as the fifth or ſixth in the ſame 
proportio.aboue 7 38,or vnder 19, And 
thus hauing two extremes giuen, and 
the number ofmeane propottionals be- 
twixt them,we may finde any, for any 
aſſigned diſtance within or withour. In 
like ſort, having a proportion. affigned 
| in 


© I DS—_—O© aki 


| 


AM", Briggs Preface. 
in numbers, and a third number ejuen, 
we may from that third number find an 
extreme : betwixt which and that third 
number ſhall bee any ſet number of 
meane proportionals, keeping the pro- 
portion aſſigned one from another, For 
cxample,if 73 Þ be yearcly foto be in- 
creaſed, as that 2- be till to bee added 
vnto the former yeares ſumme, and I 
would know what is the whole at the 
end of {even yearcs : here the proporti- 
on afſigned is 16 to 17 the third num- 
ber, or the beginning of the progreſſ1- 
on is 73, the meaneproportionals are 
fixe: would know the other extreme, 
to wit,rhe ſeuenth from the beginning, 
and by this Table of Logarithmes I find 
itto beexttk, 118, 9 85425, which 
pork aps by curious ſcareh, after the la- 

orious ordinarie way, Will bec found 
too great by;+ of a peny, or therea- 
bouts. And thus we ſee the admirable 
vſe of theſe Logarithmes, not onely in 
the doftrine of Triangles (which I ac- 
count to bee farre the moſt excellent 
part,and which may by other Tables be 
performed as exaQly, but nothing fo 
ſpeedily, or with the like eaſe) but alſo 
in all our common accountsof ordina'y 
proportionall numbers ; wherein wee 
may 


\ 


AM", Briees Preface, 
may not expect the ſame exaQneſle 
which we may attaine vnto by rule,and 
by long tedious praQtife, becaule this 
table is but ſmall, and the numbers ne- 
uer exceed the eighth place; but wee 
may ſafely truſt to it to performeall 
things without ſenſible-errour : or to 
performe truly,ſo farre as can be expreſ- 
ſedin7 figures. And if it ſhall pleaſe 
God (who beſides his other mercies 
hath granted:this honour ynto the Au- 
thour,to beginand thus farretoaccam- 
pliſh this admirable worke) further to 
grant vnto him life. and competent 
ftrength,I doubt not we ſhall haue the 
worke fo enlarged and perfected, that 
we may vic it, Loch wich greater eaſe, 
& with exaQnefle vnto the 10*'} place, 
And thus commending theſe things to 
thy conſideration, and vs and all our 
honeſt ſtudies to the Lords bleſſing, T 
euer reſt a louer of allthem thai loue 
the Mathematickes, . 


H. Brigges. .| 
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- It was at hand, and yet it was ynſeenc : 


ES EP US CRY 014 


In praiſe of the neuer- 


too-much praiſed Worke and | 


Authour the L.' of 
Marchifton. 


J Hat,lihe our bodics,foules rare excellence; 
Our bodies bound, yet haue thereof no ſight.” 

( Exwomb'd with clouds of Myſtery f70m ſence) | 

Is bere(well borne, «nd ſhap't) produc do lights, i þ 

Thu kill, ſince fir} men knew, ſtill lay unknowRe: | 

As if ſome meere Impoſſibilitie 

Had ſtood twixt It and bow it might be ſhowne, 

But now it lookes like felfe-Facilitie ! 

How happy and acute were his Wits eycs, 

That for the Mathemaricks found this Key, 

To ope thelockes of all their Miſteries, 

That from all eyes ſo long concealed lay. 


Inuifible,and yet was cleere towir 

As it could wiſh,or as it could haue beent- 

Iz Art or Nature; yet Art miſt of lt. 

From wience a queſtion may ariſe (pere bance) 
Whether, or no, This do exteu:aate 

The Authors merit ? Nogit doth aduance 

His prgiſe the move, theleſſe be toiPd for thar. 
For wl-@with eaſe hath done what none ere could 
Is meft like God in workes of rareſt $kill » 

Thy argues He can do what ere he would | | 
In Art with eaſe,if he had but a Will, (then, _ 

* Wright (ſhip-wright? no; ſhip-right, or righter M.WWrights 
when wrong fye goes) lo this, with eaſe, will make Trae of J 


Thy Rules to make the ſhip run riehtly,when Nauigati« | 
/ k T 893 che _— 


She thwarts the Maine for Praiſe or profits ſake. 

1f afcer-rimes,that ſtill ſhall bleſſe his name, 

Shall ſeeke more eaſe than,in his.calineſle, 

Toworke by Figures, he muſt make Arr lame 

(So leſſe defr'd) with Eales great exceſſt! 

For bu Rales are ſo firme and facill too, 

As makes Arilaugh their quick-diſpatch to waigh 

With Tangents and with Secants mxch-a-do, 

And Enuy with that eaſe to pine away. (ſure 

O that great Lords no worſe would vſe they lea- 

In ſeuerall kinds,then (kindly) were they Great: 

But they make ſmall theſcluesw*Þ tog-great pleſure: 

So,great-Lords th'are not,nor their Countertet, 
Scotland,two Miracles of Men,this Age 

BY In thee affoords the world, to future yeares: 

| Bucanan. The Tutor of our Rnlers Pupillage, 

| And thi rare Lord, 4 Lead-ſtarre to his Peeres. 

The ground of whoſe iuft praiſes is ſo ſure, (wing: 

That it will beare more Fame then Fames right 

Birth,Gracc,and Arr,aud all ſurpaſſing pure, 

Makes bim more good then great,although a king. 

Then great good Lord,[iue ever ia my Lines, 

By thy it lauds that ſhall then (dead) reuine, 

Vull the Sunne forſake the beauenly Signes, 

And in the Signes of thy worth exer live, (thee, 


And me through bot,to Fameges that through me! 


By the wnfained lomer and 
admirer of his Art and 


matchleſſe vertue, 


TIohn Dauics of Hereford. 


To light the world throweh them, them through 


Booke, Aurhour, and 
Tranſlator. 


4.45 Human reaſon cannot alwaies ſee; 

Yet God all good, to man gines ſuch direftion 

As hidden things ſometimes diſcoucred bee: 
What many mcn and ages could not finde, 

| 15 ,at the laſt,by ſome one brought rv mind, 


This noble Author firſt duc honour gaue 

To him {tom whom true honours doe proceed, * 
| who now to him doth graciouſly vouchſaue 

| Beſide; his Stile,mach honour for bis meed, 
By bringing Him this clearly to reweale 


This little Booke{to let the other paſſe) 

| As Title ſh:wes, is truly admirabley 

Th'inaention rarc, for praCtiſe nothing leſſe, 

Briefe,cahe,plaine,azd paſſing delefable, 
What ear/t was hard and tedious tovnſeld, 
He:ghow 1a find with caſc,is plainly told, 

The toyleſume Rules of due Proportion 

Done here by Addition and Subtrattion, 

By Bi partition a#4 Tripartition, 

The ſquare ana cubick? rootes extrattns : 
Andſb, all queſtions Geometticall, 
B4twith moſt eaſe Triangles-ſphericalle 


———— 


In the uſt praiſe of this 


Rts,in theſelues,hawr ſuch diuine PerfeRion, 


Such profit both to Church & Comon-weale An®.159 


The 


By his . 
worke of: 
the Reuela' 
tzon, firſt 
printed i 


And a- 
aine in 
AN216IH 


The vle is great in all true Meaſuring 
Bf Lands, Plors, Buildings, azd Fortification, 
So in Aſtronomie and Dialling, 
Geography and Nauigatien, 
| In theſe and like,yong fiudents ſbone may gaine, 
| The sk1ifull too, may ſaue coſt,time, & paine, 
3 Iz Latin to the world it firft appcar'd 
Mer PPright Sirange wnto themto when that tongue is ſtrange: 
Hats But be who earſt our Navigation clear'd, 

corre. From that ſlrange tongue to Engliſh it did change. 
Red ma- That frmous,learned,Errors true Corretor, 
hy errors England: great Pilot, Mariners DireRQor, 


the vul-Whoſe care thereof wasſuch,that he ohtain'd 
par Naui- The Authocs Approbation,and with all, 
pation, He, for the helpe of Praftiſers ordain'd 

if A way te fiade the past Proportionall : 

s Theſe whereof too-timely death deny'd, 
Which famous Briggs bath learnedly ſupply de 


Thus baue you here the quinteſlence of Art, 

G Fitted to hand by men of rareſt $kill, 

= Whoſe enerlaſfting prailes a each part 

So farre extend that bere couclude I will. 

| And ſay; For Matter, Author,and Tranſlator, 
F Nere had theſe Arts ſo good a Demenſtcator, 
$ | Pulchra hxc facilia. 
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Tome faults haue eſeaved in printing of the Table, 
which the prafiiſer (if it pleaſe him to take the 
paines) may eaſuly correft afore heuſt the Table, 
after this manacr,or what - 4 he ſhall pnd. 
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A DESCRIPTIEF 


ON OF THE AD MIRABLE 


TABLEOFLOGARIHMES, 


WITH THE MOST PLEN- 
TIFVL, EASIE, AND READY 
Vſe thereof in both kindes of 


Trigonometrie,as alſo in all Mas 
thematicall Accounts, 
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Cunan L 
Of the Defmitions. 


LINE is ſaid to increaſe equally, x. Definiths 
AA when the poynt deſcribing the ſame, on. 

geeth forward equall ſpaces, in 

S| equall 1111e3,0r moments, 


2 4 x 6 | 0-0. 
Let Abe apoyar, from which a line is to be 
drawne by the motion of another poynr, 


which ler be B. 
Now in the firſt moment,letÞ moue frum 


B | A 


— 
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2 The firſt Booke., Cunar 
Aro C, In the ſecond-moment from'C'roÞ, 
In the third moment fromD to E,& fo forth 
infinitely,deſcribing the line ACDEF,&c. 
The ſpaces AC,CD,DE, EF, &c. And all 
the reſt being equall, and deſcribed in equal! 
moments(or times. }Thisline by the former 
definition ſhall be ſaid to increaſe equally. 
'A Corollary Therefore by this jacreaſing, quaztities equally 
Or c0nſen l ering muſt needes be produced,in times equal- 
quent. | ly differizg, 

Asin the Figure before, B went forward 
frem A to C in one moment, and from A to 
Ein three moments. So in fixe moments from 
AteHrtandins moments from ArtoK. Aud 
the diflcrences of thoſe ' moments, one and 
three, and of thcſe 6 and $8 are equall, thar is 
©o ſay two, 

So alſo of thoſe quanrities A C, and A E,and 
of theſe, AH; and AK,tli differences C E, 
ard H Kare equal, and therefore differing 


_ equally, as betore. | 
2. Definiti» A Lineis ſaid to decreaſe proportionally into a 
. @&%, - ſhorter, whenthe poynt deſcribing the ſame in &- 


quall times, cutteth off parts continually of the 
ſame Properiien to the limes from whish they are 
cut off. 


 £— _2 
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dy : ler the poym diminiſhing the ſame by his 


For examples ſake. Lerthe line of the whole © 
fine a Z be-to bee. diminiſhed propoxtional- ' 


motion }. 
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motion be b: andler'the proportion of each 


part tothe line from we it is cut off,be as Q_ 


R to Q S, Therefore in whar proportion Q _ - 


Sis cutin R, 1a tac ſame proportion(by the 
10 of the 6 of Euclid) Leta Z be cutinc, and 
ſoler b. running from 4 to s inthe firſt mo- 
ment,cutoff a c from” 4 Z, rhe line or fine 
c Zremainings 

And from this c Z ler b proceeding in the 
ſecond momenr,cut off the like ſegment, or 
part,as Q Rro Q S: and let that beac d, 
jeauing the fine, dZ, From which therefore 
in the third momenrt,let b in like manner,cur 


offrhe ſ:gmenr 4 e, the fine e Z being lefr 


behinde. From which likewiſe inthe fourth 
moment,by the morion of 6b, let the ſegmenr 
cf be cur off, leauing the fine /Z, From 
this f Zin the fifth moment, let b in the ſame 
proportion curoff the ſegment-f eg, l-auing 
the fine g Z, and fo forth infinily,'I ſay ther- 
fore ovrt of the former definition, thathere 
the line of the whole fine a Z, duth propor- 
rionail, decreaſe into the ſigne 2 Z, or into 
any other laſt fine,in which b ſtayeth, and fo 
in others, Shs 

Hence it followeth that by this decreaſe in e- 
guall moments (or times) there muſt needes \alſo 
bee left proportionall lines of the ſame propar- 
8307. 

For what continualf proportion there'ts 


before of the fines robe diminiſhed; a Hl 5s 


ax, eX%» fRo8£%> DX, 37, andh;,c.and 
of the ſegments cur off from them, ac, c d, 
de,ef, fer, ob,bi, andik, there muſt necdes 
be alſo the ſame proportion of the fines re- 


maining, that is, cx, dx, ex, f&, £432 


b3,7i7, andk1q, as may manifeſtly ap- 


B 2 peare 


A Corolavy. 


3 Def. 


aDef. 


5 Def. 


CDef. 
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_ by the x9 Prop. 5. and 11, Prop, 7, Eu- 
clid, 

Surd quantities, or vacxplicable by number, 
are ſaid to be defined, or expreſſed by numbers 
very ueere, when they are defined or expreſſed by 
great numbers which differ not ſo much as one 
wnile from the true value of the Surd quanth 
Bs, 

As for example, Let thc ſemidiameter, or 
whole ſine be > 0 rational number}1 0000000 
the fine of 45 degrees ſhall be the ſquare 100r 
of 50, 900, 00G,000,000, Which is ſurd, or it- 
rationall and inexplicable by any number, 


& is included between the limits of 9071067 


the lefle, and 7071068 the greater: therfore, 
it cifferethnor an vnite from either of theſe. 


"Therefore that ſurd fine of 45 degrees,is ſaid 


ro be defined and expreſſed very neere,when 
it is expreſſed by the whole numbers, 
79071067,0r 7071068, not regarding the fra- 
Qions, For in great numbers there ariſeth no 
ſenſible error, by negleRing the fragments, 
or parts of an vnite, 

Equall-timed motions are thoſe which are made 
toretber, and in the ſame time. 

As in the figures following, admit that B be 
moued from A to C,in the ſame time,wherin 
þ is moucd {rem a toc the right lives AC & 
& 6c, ſhall be ſayd to bedeſcribed with an e- 
quall-rimed metion, 

Seeing, that there may bee a ſlower and a ſwif- 
ter motion gwen then any motion, it ſhall neceſſa- 
r:ly follow, that there may bea motion ginen of e- 
quall ſwiftneſſe to any motion (which wee define 


#0 be neithcr (wifter nor ſlower) 


The Logari:.hme thcrfure of aty fine is a num- 


ber very necrely expreſsing the line which werea- 


ſed 


| : ITN Mes * 

Cnay.2. T he firſt Booke. s 
* ſedequally inthe meane time, whiles the line of 
the whole ſine decreaſed propertionally into that 
fone, both motions being equal-timed, and the be- 
ginning equally ſwift. 


* * 


c mno 
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As for example. Letthe 2 figures going afore 
bec here repeated, and let B bee moued al- 
waycs, and every where with equall, or tae 
ſame (wiftneſſe wherewith b beganne to bee 
moucd inthe beginning, wheait was 4n 4. 
Then in the firſt moment lerB procced from: 
AtoC,and in the ſame time ler b moue pro- 
portionally from a to c, the number defi» 
ning or exprefiing A C ſhal be the Logarithme 
of the line, or fine c Z. Then in the ſecond 
momenrtletB bee mouecd forward from C to 
D. And in the ſame moment ortime let b be. 
moued proportionally from c to d, rhe 
number deftinining AD. ſhall bee rhe Loga- 
rithme of the fine d Z, So inthe third mo- 
ment letB go forward equally from Dro E, 


 andin the fame momentc let b be moued for- 


ward proportionally fromd to e, the num- 
ber expreſling AE the Logarithme of the ſine 
eZ, Alfo inthe fourth moment, ler B pro- 
S's ceed 


6 The ferff Booke, Curar.r 
ceed toF, and6b to f, the number A F hall 
te the Logarithme of the line f';, And kee- 
ping the ſame order. continually (according 
to the for ner definition) the nuwber of AG 
ſhall be the Logarithne of the fine g 3, AH 
the Logarithme of the fine hz. AI the Log- 
rithmtof the fine” 37 AK the Logarithing of 
the fine k7,and fo forth infinitely, | 

Therefore the Logarithine of the whole (rae 


; A coſequet. too0000 is nothing, oro : and conſequently the 


L egarhthmes of numbers greater then the whyle 
ſome,are leſſe then nothing, 

For ſecing it 1s manifeſt by the definition, 
'thatthe ſines decrcaſing from the whole fine, 
the Logarithmesincreaſe from nothing: thet- 
- fore contrariwiſe th? nimabet's which'yer we 
call Sines, increaſing ynto. the whole ſine, 
that is to 1600000 ,, - the Logarithmes muſt 
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conſequent the Logarithmes of numbers in- 
creating aboue the whele fine to00000, 
which wee call Secants, or Tangents, and no 
more fines, ſhall be leſſe then nothing. 
"Therefore we call the Logarithmes of the ſines 


Abounding becauſe they are alwayes greater then - 


nothing, and ſet this marke 4 before them, or 
elſe none, But the Logaruthmes which are leſſe 
then-nothing,we cal Deſectine,or wanting, ſetting 
this mathe =—— before them. 

It was indeed lefc ar libertie in the begin- 
ning, to attribute nothing, or o. to any ſine 
or quantiric for his Logarithme : bur ic was 
- beſtto fitit to the whole fine, that the Addi- 
rion or Subrraftion of that -Logarirhme 
which is moſt frequent in all Calculations, 
might acucr after be any trouble to vs, 


CHAP. 
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Cyar. II. 
Of the Propoſitions of Logarithmer. 


(\W%& H E Logarithmes of Proporti- 

F; # ozall numbers and quaztitien 

© > are equally differing, 

{19:8 As for cxample. The Lo- 
rithmes of the proportio- 
nall fines, namely c xv, 
whichis to ex, as hx is to 
k 7, are reſpeQiuely the numbers defining 
AC, AE, AH, AK, (as is manifeſt by rhe 
the 6 Definition.) Now AC, and AE differ 
by the diflerence CE, and A H and AK 
by the difference HK, Bur by the firſt de- 
nition and his CorolaricC E and H K, are 
cquall : therefore the'Logarithmes of the fore- 
ſaid preportional fines are equally differing. 
And ſo in all proportionals. 

For what affe&tions and ſymtomes the Lo- 
garithines haue gotren in their firſt beginning 
an! generation, the ſame muſt they necdecs 
retaine and keepe afterwards. 

Bir in their beginning and generation, 
they are inducd with this affeion, and this 
law is preſcribed vntothem, thar they bee c- 
qually differing,when rheir ſinzs or quanti- 
tics are proportionall(asic ap»careth by the 
defmition of a Logarithme, and of both moti- 


,ons, and ſhall hereafter more fully appeare 


in the making of the Logarithmes.)Therefore 
the Logarithmes of proportional quantitics 
arc equally differing, 


- Of the L.ogarithmes of three proportionals, the Propoſu2, 


double of the ſecond or meane, made leſſe by the 
ftrſt is equall to the third, 
B 4 Secing 


Propoſ.1- 


'$ 
i 


| 
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2 The prſt Booke, 

Seeing that by the firſt propel. the diffe- 
rencc of the Logarithme ef the firſt and ſe. 
cond, is equal te the difference of the Loga- 
Yithmes of the ſecond and third , thart is, the 
ſecond made leffe by the ficſt, is cquall to the 
third, lefſe by the ſecond : therefore the ſ:- 
cond being added ro both ſides of the equa- 
tion twice,the {econd,or the double of the ſe- 
cond made lefle by the firſt, hall come forth 
equall ro the third, which was to bee pro« 
ued. 

Gf the Logarithmes of three propertionals, the 
double of the [econd,or middle ont, is equall to the 
ſcumme of the extremes, 

By rhe ſecond Propoſition next going be- 
fore,the double of the ſecond,made lefle by 
the frſt,is equall ro the third, To both the 
equall ſides adde rhe firſt, and there ſhall a- 
rite the double of the'ſecond equallto the 
firſt and third, thatis, to the ſumme of the 
exiremes, which was to bee demonſtra- 
red. 

Of tne Logarithmes of foure proportionals, the 
ſumine of the ſecond and third, made leſſe by the 
firſt, is equall to the fourth, 

Seeing by the firft Prop»yſition of the Loga- 
rithmes of 4 proportionals, the ſecond made 
Icfſe by the firſt, is equall ro the fourth lefe 
by the third: adde rhe third to both fides of 
the equality, and th: ſecondand third made 
lefle by the firſt, ſhall bee made equall to rhe 
fourth,which was propounded. 

Of the Logarithmes of foure proportionals, the 
{umime of the middle ones, that 1s, of the ſecond 
aad third, is equall to the Logarithme of the ex- 
treames,that is to ſay,the firſt and fourth, 


By the 4 propoſition going afore the 2 & 
third 


Crap; I 
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third made leſſe by the firſt, were equall rs 
the fourth: to both ſides of the equality adde 
the firſt, and the ſecond more by 'the third 
ſhall bee made <quall to the fourth, more by 
the firſt, which was to be demonſtrated. 

Of the Logarithmes of foure continual! pro- 


portionals, the triple of eityer of the middle ones,is- 


equall to the ſumme of the ſurtber extreame, and 
the double of the neerer. 

By the ſecond propoſition,the double of 
the ſecond made lefle by the fi:ſt,is equall to 
the third ; and by the third propoſition the 
double of this, thit is, ths fourefold 
of theſccond made leflc by the donble of the 
frit, ſhall be equall to che ſumme of his ex- 
treames, thatis, the fourth more by the ſe» 
cond, Now,if from borh ſides of rhe equality 
you ſubtract the ſecond, the triple of the ſe. 
cond made leile by the double of the fulſt, 
ſhall be made equall to the fourth. Againe, 


' Propoſ.6. 


to the ſides of this equality adde the double: - 


of the firſt, and there ſhall ariſe the triple of 


the ſecond, cquall ro the fourth, more by the 
double of the firſt, which wee vadertooke to 


H 


An Admonition. - 


[ympromes of Logarithmes, Now-by what: 


Irherto we hane ſhewed the making and + 


kinde of account or method of — | 
they may'be had, it ſhould here bee ſhewed. - 


Bur Lecauſe we do here ſer down the whole 
Tables, and-all his Logarithmes with their 


Sines to eucry minute of rhe quadrant: ther- - 


force paſſing ouer the doctrine of making: 


Zogaritbmes,cil a ficter time,we-make haſte ro - 


the vic of them: thar.the vie and profit of the 
B 5 thing 


 2:Seflion 


2 Seftion. 


4 3 Sefion, 


ces of the ſeucath columne. 
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thing being firſt conceiued, the reſt may 


pleaſe the more,being'ſer forth hereafter, or 


elſe dilpleaſe rhe lefle, being buried in fi- 
lence. Forlexped the judgement and cen- 
ſure of learned men hereupon , before the 
reſt raſhly pablithed,be expoſed to the detra- 
Qion of the enuious, 


CHnay, III. 
Containinz the deſcription of the Table of 
Logarithmes , and of the ſeuen 
Columnes thercof. 


dE firſt Columne 1s expreſly 
® of the Arches increaſing from 
Jo to 45 degrees, and 1s alſ9 
@ -1derſtood to bee of their re- 
mainders to a ſemicircle, 

' - The ſeuenth columne 1s of 
arches decreaſing from a quas+ 
drant to 45 degrees, and :s alſo vnderſtogd to bee 
of their rewainders to a ſemicircle, 

So the Arches of the one columae are the com- 
plements of the Arches of the other A 0- 
WPT=A47 74172 tm, 

Adin the fi r[t /s expreſſed the leſſe ſha pe an- 
gle of any right-lined right-angled triangle. 

But in the ſeuenth ouer againſt it, is placed the 
greater ſharpe angle of the ſame right-angled tris 
anzle. 

In the ſecond columne are the ines of the ar- 
cbes of the firſt columne. | 

Aud theſe are the leſſe legges ſubtending the 
lefſe anzle of a right zngled triangle, whoſe Baſe, 
or Hypotenuſe ts the whole ſine, 

Ia the ſixth columne are the fines of toe ar- 


9 And 


3 
ſ 


———— 
- 


Cuar.3- The firſt Booke. It 


; And theſe are the greater legges ſubtending g 
the greater ſharpe angle of the ſame right-angled 
triangle, wnoſe Hypotenuſe ts the whole ſine. 

Heace it followeth, that of the whole ſzzc,and 10 
the ſine of the ſecond columne, and the ſine of the 
ſxth coliemne anſwering ouer-againſi the ſame, 
there is made a triangle that is equiangled,and 
like to any right-augled right-lined triangle. 

The third columne containeth the Logarithmes xt 
of the arches and ſines towards the left band, 

which are the Logarithmes of the proportion 1 2 
of the leſſe legge of a r1ght-aneled triangle,to the 
Hypoten'iſc of the ſame, 

Ani they are alſo the Logarithmes of the com- 13 
plements of the arches and ſines towards the right 
hand,wyvich we call Antilogarithmes, 

The fift columne containeth the Logarithmes x4 
of the arches and ſines towards the right hand, 

Which are the Logarithmes of the proportion 15; 
of the greater legge of a right-anzlcd triangle,tg 
tbe Hypo:enuſe of the (ame, 

They are alſo) the Antilogarithmes of” the x8 
arches and ſines towards the left hand, of the Lo« 
garithmes of the complements. 

Laſtly, the fourth or middle columne contai- 17 
neth the differences betweene the Logarithmes of 
the third aud fifth-columnes, And 6 this columae 
14 two-fold, 4bounding and Defefliue, 

Thoſe differences are Abounding, which ariſe 18 
out of the ſubtraftion of the Logarithmes of the 
#ſth columne from the Logarithmes of the third 
calunne. | 

- But the diſſerences” ariſing by ſubtratiion of 19 
the Logarithines of the third columme out of 258 
Legarithmes of the fifth columne, are Defefiiue, 
which therefore are leſſe then nothing. 

The dboanding differences are called the dif 2.95 

ferentiatl 
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ferentiall numbers of the arches towards the left 

' band. 

21 AmdaretbeLogarithwes of the proportion of 
the leſſe legge of a right-angled triangle, to the 
greater legge of the ſame, 

2> Andarealſd the Logarithmes of the Tangents 
of the left hand arches, 

23 But the defebliue Differences,are called the 
aifferentiall numvers of the right hand arches, 

2 And are the Logarithmes of the proportion of 
the greater legge of a right-angicd triangle,to the 


deſſe legge of the ſame. 


25 Andarealſo the Logarithmes of the Tangents - 


_ of the right-hand arches, 
26 Alfoeueryleft band arch, and the remainder 


tbereof to a ſemicircle, 1s called the arch of the - 


complement of the arches, (mes,es right hand Lo- 
garithmes, and of the Defefline differentials, 
27 And contrariwiſe enery right band: arch, and 


the remainder thereof to a ſemicircle, 3s called 
the arch of the complement of the arches, ſines and . 


l:ft band Logarithmes, and of the Abounding dif<- 


ferentals * > 
Admonitions. 


as. | 
garithmes of the third columne Defetiiueſtt- 


ting before them this marke, — they ſhall bee 
made the Logarithmes of the Hypotenuſes or Se- 
cants of the right hand arches of the ſeventh c0- 
lIumne. 

29 + Andtheſc alſo ſhall bee mad? the T.ogarithanes 
of the proport/on of the Hypotennſe of a right an- 
gledtriangle to the leſſe legge of the ſame, 

39 Andif you make the Logarit'\m:s of the fifth 
colamne Defefliuctney ſhall b:e the L2garithmes 
of the Hypatenuſes, or of ihe Secainly of ie = 

han: 


Eve it is tobe noted that if you make the I. 0. 


on MO nt 


bard arches of the firſt columne. | 


. The ſame ſhall alſo be the Lovarithmes of the - 
proportion of the Hypotenuſeof a right-angled tri- 


axgle 10: the greater legge of the ſame. But be- 
cauſe the fines onely, and their arches, and the 
Logarithmes with their Differentials,are ſuffici« 
cient for attaining. the knowledge of right-lined 
triangles, and for the knowledge of (phericall tri- 
angles, the arches onely with their Logarithmes 
and Differentials are ſufficient without regard of 
the (ines. Therefore we baue excluded the Tan< 
gents,and the Hypotenuſes , or Secants, out of the 
Table: and in ſpherical tr 1angies we will hawe the 
ſiaes alſo not regarded; yet we wil: ſhew you by 
the way,that you may,if you lift, uſe them all rea- 
dily enough in right-lined triangles, but not in 
ſpbericall. 


Cnar.-IV; 
Of the wſe of the Table, and of the numbers 
thereof... 


me Sines,Tangents and Secants 
® 1eing preciſely found in their 
Cables, to- finde their Logs 
mes as preciſely. 
Mg F- By the 1tand 14 Seftion 
I, of the third chaprer,the Sine 
given being found in the ſe-. 
cond, or ſixth columne of our Table, rhe Lo- 
garithme thereof ſhall bee found. in the third: 
or firth columne of the ſame line, 


So therefore,the Logarthmes of the Sines 


that are in the table are exaftly had. And the 
numbers of the Tangencs and Secants bes 
ing found intheu owa2 Tables, you haue 
their aichcs, 

And 
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» Anitrzh s being knowne , our Table 
' giveth you, 


ogarithmcs of the\Tangents, 
or the differentials with their fignes or marks 
in the middle columne,by the 22 and 25 Se&R 
And,the Logarithmesof the Secats reciprocal- 
ly inthe third & fifth columnes; yer ſerting 
before them this figne ——— by the 28 and 
30 SeR. Therefore the | Logarithmes, of the' 
Sines, Tangents and'Secanrts that are in the 
Tables,are thus had. 


Examples of Sines, 
Sceke the Logarithme of the ſine 694658, 


I fnde thar fine preciſely in the ſecond co-. 


lumne, anſwering to the arch 44 degrees, 0 
min.& in the ſame line of the third columne, 
there ſtandeth ouer-againſt i;,the Logarithme 
384335 which I ſought. Alſo let the Loga- 
r:thme of the fine 721357 bee fought. This 
fine ſhall bee found anſivering'to che arch 45 
degr. to min. and neere adioyning thereto 
326629, the . Logarithme thereof that was 
fought, 
Examples of Tangents, 

w_ the Logarithme of the Tangent 218645, 

bee ſought, To this Tangent-there ans 
fwereth in' his Fable the arch of x2 degr. 20 
min, and to this arch in the midd)e columne 
of qur Table, anſwereth the Logarithme, or 
differentiall abounding 1520306 which was 
ſought, Alſo if you ſhal (eeke the Lozarithme 
ofthe Tangent 4573629: you ſhall -fnde in 
che Table of Tangeats his arch 97 degr. 
40 min. and the-fame differentials. of rhis 
arch in our Table, but yet defeRiue,that 15, 
—— 


Examples 


- 
mmm. A ME. 


od... 


—_— EP" 


Cuar.ge The firſt Broke, .. 
; Examples of Scean Me. | 
TR the Secant 181180r - ahſwereth 


in the Table of Secants,thearch 56 degr, 
20min.and to thisarch in our Table agrec- 
eth m—_ — 4,1 the defctiue 
Logarithme of the Secant x$31801 , aboue 
written.So you (ball fad -—271 425,the Los 
garichme of the Secant 1311834. & of the ſe- 
cant 1396059. you ſhall find the Logarithme 
— - 
To eſlimate the Logarithmes of the numbers 
guen, and not found in the Tables of the Sins, 
Tangents,ond Secants. | 


Secke rhe number rhat is moſt like rhe 


number giuen in the ſecond or fixt columne 
of our Table, whether it be tcn fold, an hun» 
dred fold,a thouſand fold,ro000 fold,io0000 
fold, 1000000 fold: or if you will in the Ta- 
bles of Tangents and Secants : and nore the 
arche hereof, For the Logarichme thereof 
taken out of our Table,is that you ſeek for ; 
yet keeping in minde, or for memory ſake, 
ſerting downe in cyphers, the number of 
the places or figures of che multiplicitic. As 
if the Logarihme of the number 137 bee 
ſought,which is nat found in the Tables, you 
ſhall inde among the Sines 1454. 13671.and 
137156, And among the Tangents 1370505, 
bur among the Secants, the number x3 70Jos 
which is like(t of all ro the number giuen, 3f 
the laſt foure figures rowatd the right hand 
be vaderftood to be blotted our. Therefore 
let the Logarithme of this Secant 1370305, 
andof his arch 43 degr.s.min, be ſought our 
by the former SeCtion, or by tle 23 and 30 
SeCtions of the third chapter, and it ſhall bee 
found -—-315033,Which is allo taken fo 
* 16 
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the Logarithme of the number giuen x37 re- 


membringnorwithſtanding, that the 4 laſt 


figures are to be cutoff, or for memory ſake 
to be noted thus expreſly ==3 15033 —o000 
Likewiſe if by the Tangent abouc exprefled, 
1370505.you ſhall ſecke rhe Logarithme of 
the number 137 by the arch of thac. Tangent 
53 degr.53, min, ſhall be found by the 25 Se- 
Rion In the middle culumne —— 315179, 
the Logarichine of that Tangent 137050F- 
which becauſe it exceedeth 137 the nu:cber 
giuen by foure places, or figures, Therefore 
m=—3 15179 —— 0000 ſhall be the Loga- 
rithme of the number giuen 137; yer this 
Legarithme is ſo much lefle exat by how 
much 1370505 is more vnlike to the num- 
ber 1370000, or the | 20000 fold of the 
number giuen. Bur this error exceederthnar 
=i=E , Laſtly,if you ſhall ſeeke rhe Loga- 
garithme of the number giuen 137 by the 
Sine aboue written 137156 . that ſhall bee 
found to 'bee 1986633. 000 by this & 
the 11 SeRion of the third chapter. In like 
manner you ſhall work by the _ + when 
the number of rhe figures of the quantitie 
giuen,exceederth the number of the figures 
of the line that is likeſt thereto, which ſel- 
dome happeneth.As if the Logarithme of the 
n1mber(or ducreet quantitie) 232702 bee 
ſought for, you ſhall inde in the Table, the 
fine 2327 moſt like thereto; bur ir wanteth 
two figurs, Therfore to the Logarithne here- 
of,fo:1ndjin the Table(by the 11 Set.chap.z) 
which is, 6053128.letbe added two cyphers, 
the ſigne 4 being put berweens?, and ir ſhall 
be made 6063128 4-00 for the Logarnhm#e 
ofthe number 232703. which was ſought = 
| lit 
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Butthe beſt way of cſtimaring Logarirh- 
mes, is that whereby they were firſt made, 
wherof we ſhall ſpeake in anorher place. 
Therfore as in the firſt Seftion:going afore, ſmmple 
end pure Logarithmes are ginen : (0 14 thu Sefti- 
07 next going before by putting cyphers to them, 
they become impure, 

To adde Logaritbmes of like ſignes is to give the 
ſumme of them both, with their ſizne common to 
them both, 

As by the Addition of —— 56312 te 
m—77495.there ſhall come forth——129897, 
Alſo 4216 being added to + 5392, there 
comes forth 9608. So 3219——920 added to 
4350—— 000 make 7579——00000. 

' Toaddethe Logarithmes of wulike ſignes, is to 
giue the difference of them with the figne of the 
greater number, 

As ofthe Addition of —210 to. 332 1s'pro- 
dnced -þ 122. 

Alſo of the addition of —=210 to r92,comes 
forth —— 18, 

So ——210 + 006 added to 332 m=mo0 Are 
F23 fag, 

Alſo —250-—-000 added to 192 - 00, 
Are [3 ——9, x 

Of tws Logarithmes this is properly ſaid to bee 
the Defe line of that, and that the Abounding of 
this-: when- they bane both number and cyphers 
common, or the ſame, aud all the ſignes Þ« and 
mans altogether: Contrary. 

As of the Abounding Logarithme 56312 
the defeiue 13—— 563 12, Alſo of the Aboun- 
ding Logarithme 563 12—00 the DefeQiue 
Is — 56312 + £0, So of the Abounding 
Logarithine 56312 + 00 , the DefeRiue 15, 


56312 ——0Q, 
; 7 T0 


S# 
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Toſubtrat an abounding Logarithme, is to 
adde his defefline. 

As to ſubtraft the abounding Logarithme 
$6312 out of——73495,is the ſame as ro adde 
nis defeQtiue which (by the ſixth SeQion.) is 
m—5 63120 the ſame —-73495, and they 
ſhall bee miads (by the 4 going before) 
—— 129807. So to ſubiratt 56312 -þ oo out 
of ——73495—000 is the ſame as to adde 
—56312 +o to 73495——coo,and they, 
are made - (by the 4 and 5 Sect: going be- 
forc)———129807 00000. 

To ſubtradt a defeftne is to adde bis aboun- 

dante. 

As to ſubtraQa defeftiue ———4216 out 
of + 5392,is the ſame that it is ro adde 4216 
ro 5392. and (by the fourth SeQion)ro bring 
forth 9508, So it is the ſame to ſubſtra& 
m—;21 G00 out of 5392»%0, thartiris to 
adde 4216——00 to 5392»%0. and to bring 
forth 9608—0, 

To increaſe or diminiſh a Legarithme 1 
w4mber,. bis: former value - tmaining, - 1s't0 
adde to it, or ſubtraft from it,any of the Lo4 
garitbmes following , as 2302584 +0, or 
4605168 5-00 , 07 6907753 009 , or 
9210337 50000, 0 11512921 00000, 
fraifying nothing at all. | 

As let the” Logarithme bee \391 6——9v 
whereto if you adde any .ofthem, as for ex- 
ample take, 23025840, there ſhall bee 
made thereof 2306509 greater in number, 
but in value altogether the ſame that 
3916—01s: for the quantity or numerall 
value of this Logarithme 3916—0 ( by the 
12 and T3 SeQtions following of this Chap- 
ter) is 996992, from which take one]y the 
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| laſt figure,as —= 0, fignifieth, and it ſhallbe . 


made 99609. And the numeral value of thar 
Logarithme 2306500 (by the 12 and 13 Se- 
tions following of this chaprter)is alſo 996eg 
the ſame that.was before, 


An exanple of diminiſhing. 

Let the Logaruhme 2545177 bee to be di- 
miniſhed , from which if you ſubrra& 
23925840, there is left 242593z—0 of 
the ſame value that this former 2545177 
was, For the value of the ſimple and pure 
Logarithme 2425093 is ten fold the value of 
cither of them. Their values therefore are c- 
quall each to other, Foc the addition of the 
Logarithme 2302584+0, ſignifieth nothing 
elſc,bur that rhe value of the number where- 
to itis added,ix tobediuided into ren parts, 
and that one cypheris ro bee added to this 
renth part : but the ſubtraion of the ſame 
Ggnificth that the value of the Logarithme 
from whence ir is ſubcrated,is made tenne 
fold more,and that one cypher is caſt away 
from this ren fold. There remaineth therfore 
the ſame value in both of them. 

So 4605 16384=þ00 added, fignifieth thar 
two cyphers are added to the hnndreth parr 
of the'value : and being fubrrafted, it ſtgnj- 
fieth that two cyphers are caſt away fromrhe 
hundreth fold, and ſo' of the reſt aboue -ex- 
preſled. 

An Admonition, 
B7 becauſ* the addition and ſubtraftion of 
theſe former numbers may ſeeme ſomewhat 
painfull, 1 intend (if it ſhall pleaſe God) ma ſe- 
cond Eaition, to ſet out ſuch Logarithmes as ſhat 


make thoſe numbers aboue written to fall 2p01 
aec:mat 
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aecimal numbers, ſuch as 100,000,000,200,000 


©00,300,000,000,0c. which are eaſie to bee 
added or abated to or from any other number, 


xo AIJf therefore you ſhall adde toa Logarithme 


2 hy 


that is diminiſhed by ſome cypbers, or ſhall 
ſubtraft from a Logarithme zmncreaſed by cy- 
phers,any of the Logarithmes avone written that 
containe fo many cypbers, there ſhall out of an im- 
pure Logarithme bee produced,a pure one of the 
ſame value, 

Asin the firſt example going before,ler the 
impure Logarithme 3916 ——o bee to bee 
purged from his cypher and figne—, adde 
therefore thereto 2302584 + 0 there ſhall 
thercof be made, as before, 2306500, the 
pure Logaricrhme of his former value. So 
from the impurc Logarichme 63 58447 + oo 
5fyou ſubtraft 4605 168-400, (which contai- 
neth as many cyphers) there ſhall remaine 
the pure Logarihme 1753278, and of the 
fame value, whercot that formerumpure Lo- 

arithme was. 

If to a Logarirhme thatis-DeſeAine in nums 
ber, you ſhal! adde any of the foreſaid Logarich« 
mes of the ninth Sefion,that is greater in num- 
ber, there ſhall come forth a Logarithme of the 
ſame value Abounding in number. 

As tothe Logarithme = 2859527 — 0008 
adde any of thenumbers of the ninth Sei- 
on, that is greater in number, As for exam- 
ple,4605 168 + 0, and there ſhall bee made 
thereof 1745641 ooof the ſame value, 
and Abounding in number, 


12 You may giue the Sines, Tangents, and Se= 


cants, or any numeratt values whatſoeuer,of the 
Logarithmes that are found in our Table by the 
II, I4:422, 25. 28. 30. Sefion of they Chapter, 
whether 


F 
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| whether they be pure or impure, 

As to the Logatithme of 36 degrees, 40 
minutes 515572, in the third columne, 
IE { anſwererth his fine -597159 in the ſecond co- 

'- Jumne, & to the Defcetiue therof 515572 
| there anſwereth in the Table of Secants, 
1674597 , the Sccant of 53 degrees, 20 mi- 
-  F autes. | 

Alſo ro the Differentiall Logarithme 
295079 in the fourth columne,anſwereth rhe 
Tangent 744472 in his Table, and to his 
Defeftiue =— 295079 anſwereth 1343233 
-the Tangent of 53 degreesand 20 minutes. 
So of the Logarithme 22c493 in the fifth 
columne,the numerall value in the ſixth co- 
lumne is 802123 , that is the Sinc of 53 deg. 
and 20 min. and the numerall value of the 
DefeQiue thereof, thar is 220493 is the 
Secant 1246691, agrecing to 36 degrees and 
4o Minutes. 
An example of impure Logavithmes, 
= the value of the impure Logarithme 
9780—0 bee to bee ſought our; to this 
number, there anſwereth in ouc Table che 
Sine 999268, from which take the figure 
next the right hand (as ———o doth ſhew) 
& they ſhall be made 990z7, the yalue of the 

'  Logarithme 9780—0 which was ſought. So 

| rhe valucof the Logarithme 2545177-j-00 

j is 7845900, becauſe thar to the pure Loga- 

| rithme 2545177 there anſwereth in our ta- 

! _ ble the Sine 73459- Alfo of the Logarithme 
= [ m— 34914 oo found inthe fourth columne 

\ 


at 45 degrees, the yalue ſhall be 20355, be- 
cauſe the Tangent of 46 degr. is 1035530» 
So of the Logatithme -——_ 63 5030—— 09 
| -foundia.thcthizdcolumne at 32 degrees,gthe 
[ | | vale 
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value 15138371 , becauſe the Secamt of the 
complement of 32 degrees, that isof 58 de- 
grecs,is 1887080, whoſe two laſt figuzcs 
next the right hand 80,are to be blotted out 
, for n—=——=00 adioyncd to the Logarithme. 

To eſtimate the numerall values of the Loga- 
rithmes giucn,and not found in our Table, 

For common meaſuring,it is ſufficient for 
the moſt parr,to take for the Logarithme gi- 
uen,the numeral yaluc of the Logarithme in 
the Table,thar comes neereſt rhat,which is 
gtucn, But if youdelire to come neerer the 
'watke, increaſe or diminiſh in number the 
Logarichme giuen, by the 9 Scion of this 
chapter, his former value remaining vyntill it 
be either found in the Table,or become like 
enough to ſome Logarithme in the Table, 

and the value of this Logarithme found by 


: the former Section,is that which we ſeek for. * 


As for example, Ictthe yalue of this Loga- 
rithme 2314972-+o bee ſought, re which 
there is none found like or neere enough 
in the Table; but if you ſubirat fromir 
, 2302584-þ0,there ſhal be left 12388 almoſt, 
ro which vader $1, degr. there fhall be found 
one that is neerc, and like enough to it,that 
is, 12388, the Sine whereof 987688 found 
by the former Seion,is the value of the Lo- 
garithme propoſed 231497249 which was 
ſought for. * 
| An Admonition, © * 
Fo: this and the 2 ScR. - of this chaprer,we 
W 


ould haue you admoniſked,thar the Lo- 


garithmes of the numbers giuen, & contrari- 
wife the numerall values of the Logarith- 
mes giuen, when they are nor found in rhe 
\ Table,are moſt.exaGily giyen by the: wayzby 
SEES WILC 
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A 


which the Logarithmes: are made or reſol- 
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2 ucd, which is that you deſcend fromthe fine 
oy giuen bwmeancs Geomerrically proportio- 
% nall,ynull you come tothe next lefle fine in 


j the Table. Likewiſe from the Logarithme 
4 heereof,” inthe Table', 'that you deſcend 
| alfoby as many agreeable meanes:Arithme> 
| icall: and the laſt ef theſe ſhall be the Loga+ 


F rithme of the firſt of them, and contrariwiſc 
n by "reſolution that-you deſcend from the Lo- 
s garithme gen by Arichmeticaall meancs to 
. the next lefſe Logarithme in the Table, and 
- from the yalue of this in rhe Table likewiſe, 
: that you deſcend; by as many. meanes. Geo- 
t merricall and agrecble : and the laſt of theſe 


ſhall bec rhe numerall value of the fiſt of 
|. thoſe Logarithmes. Bur what Arithmeticall 
, | -equalitieof difference agreeth andis fitting 

. | :t6 every continued Geometrixallipreporti- 

; "o6n;is amatrer of nomeane skil to finade our, 
iq Wherefore of theſe (if God will)- we ſhall in- 
treate hereafrer more at Jarge, when we ſhall 
handle the making of Logarithmes. 


. CHaA'p. V. F09.12 | t 
Of the moſt ample ſe of the Lofarithmes, 
and ready prathiſe by the, 


FRIES) F the Logarithmes of three proportig» 1 Probleme 
nats,the middle Logarutome being gi- |; 
 1en,and one extreame to findethe. o- 
A xl ther extreame,or bis proportionall;or 
"io arch by one doubling, or ſubtraftiononely, 

4 _— that by the ſecond 'propoſition, 

'- Chap, the double of the middle (Loga- 

| rithme) made lefſe by one of the extreames, 


is mace equallte the other; Therefore from 
vets the 


Tf; JL * 
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the double ofthe middle Logarithme giuen, 
ſubtra& the giuen Logarithme of the e x- 
wreame, and there ſhall remaine the Loga- 
rithme of the extreame rhat was ſought for : 
which being found in the third, fourth, or 
fifth columne of the Table,you have the arch 
anſwering thereto in the firſt apd ſeuenth co- 
lumne, and the Sine in the ſccondor fixch, 
. and their Secanrs' or Tangents in their Ta- 
bles, by the third Chapter, SeQtion 1 ,2.6.8. 
II. I4- 22.25, 28,30. forthe extreame thay 
was ſought for. Example, | 
j 'S 2 the firſt ' propertionall giuen,tbee 
g 000000,Aand the ſccond 767107: letthe 


oF oP Fre third be ſought for, which commonlyis found 


46: 34669} &diuiding this ſquare by the firſt. Bur we find 


by multiplying the middle number by it ſelfe, 
C it calilicr yy doubling the Log: of the middle 


; - number 446573, and by oBing Tow this 


{ double(weh is 693 147)the Logarithme of the 
firſt, whichis 0,& there remaineth 693 147, 
the Logarithme {ought for, whoſe arch yuu 


(3 > 29 = . 
, - 0 y & -:thall fhnde to be 30 dggrees, and the Sine ads 
&o v 6 © © 9:3oyning | thereto VUS00, which is the pro- 


portionall number ſought for. Therefore 
1000009. 707107. 309000, are three pro- 
ortionall numbers, the laſt whereof wee 


proportionall numbers own, the.” fiſt 
x056256 , & 766045 the ſecend, or at leaſt 
their Logarithmes——=54730,; and 266515. 
The third you ſhall thus finde : From 
the double of this laft 533030 ſubtra& 
m—— 4730, and by the 8 Seftionofthe 4 
. chaprer,there is bronghr forth*587960, /the 
Logorithme of 33 degrees.,45 monte, he 
'nc 


——— TIE 
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fine whereof 555570 s the third properio- 
nall number that was ſought for. 

Out of the Logarithmes of three proporiionals, Prob.z, 
the extreame Logarithmes being gznen, to finde 
- j the middle Logarithme and his proportionall and 

|  erco,by oneaddition onely, ard dinfion by two. 

| Secing by the third propotition of the ſe- 
2 | - condchapter,the doubleof the middle Loga- 
- | rirhme is equal] to the ſumme of the ex- 

| Ercames, therefore adde the Log. of the ex- 

{  tremes, and divide the produdt by 2, & there 

| ſhall come forth the Logarithme of the mid- 
; dle proportionall number : and thereby the 
| middle proportional], and the arch thercof, 
| | is knowne inthe columnes,and by the Sefti- 
ons, as before. Ar for Example. 


| Ws the extremes 1000000 and $00060-4- OG 
| , 4--beegiuen, andlet the meane proportio- 489 314% $ 
— }. nallbe ſought: cthatcommonly is found by/.34Cs 7 344 
, multiplying the extreames giuen, one by a= i= » 
nather,and cxtrafting the ſquare root ofthe * ( 

| _ produRt, Bur we finde itcafilicr thus; We 
| — adde the Logarithmes of the extrcames o 
| and693147, the ſumme whereof is 693147 
which we diuide by 2 & the quotient 346573 
ſhall be the Logar. of the middle proportio- 
nall deſired. By which the middle proportio- 
nall 707107, andhis axch 45 degrees are 
' _ foundasbefore. Allo ler the extremes giuen 
|  beero56256 and 555579, their Logarith- 
mes are =————-547Zz0 and 587760. The 
ſumme of theſe pur together, is 533930 by 
the 5 Se. Chap. 4. which we diuide by two, 
ard the quoricnt is 266515, the Logarithme 
and his arch 5o degr. and the fine or meane 
proporti6nall ſoughr for is 766044. found 
by addition onely,and __ by tyiQy 


Ont 
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Out of the Logarithmes of foure proportionals, 
three being giuen,or their arches,to find the fourth 
Logarithme with the ſine and arch thereof, by one 
addition onely,and ſubtrattion, 

In this probleme wee alwayes make the 
thing demanded the fourth,ſo thar a the firſt 
of the nuwbers giuen is to the ſecond, {o is 
the third to the number demanded. And ſee- 
ing the ſumme of the Logarithmes of the ſe- 
cond and third of the numbers ſo placed, di- 
miniſhed by the Logarichmes of the fiſt, is 
equal! ro the Logarithme of che fourth, by 
the 4. Prop. Chap.z, Therefore adde the Lo- 
garithines of the ſecond and third, andfrom 
the ſumme of them rake the Logarithme of 
the firſt, and there ſhall remaine the Loga- 
rithme of the fourth proportionall number 
demanded,and thence the fourth number is 
lelfc,and the arch thereof. 

; For examples ſake. 
S 966044 is to 984998: fo let 502000 
be to the fourth proportionall which wee 
ſecke for, This they commonly finde by mul- 
tiplying the ſecond and «hird, and dividing 
the produt by the firit, Burt you may find it 


more + eaſily thus : Adde the Logainhme of | 


the ſecond 15309, and of the third 693147, 
the ſurnme whereof thaii be 708456 : our of 
which ſubtraG rhe Legarithme of the fiſt, 
whichis, 266515, 2nd there ſhall remaine 
441941, the Logarithrre of the fourth, v hoſe 


TO PP > Py BP.” _s.. + 
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fine 642788 15 the fourth proportional dee | 


f1cdgand the arch therevt 49 deerees. The 
ſame would come forth! it (the-fines being 
nevolet-d) theirthree arches onely were g1- 
nen5o deprets; $o degrees, 2nd 20 UCPTCES, 


For eat of the Lo-aiithm:s of the arches 80 | 
devices, | 


Y 
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27 
degrees, and zodegrees, ſubrrat the Loga- 
rithme of go degrees,there (hall remaine the 
Logarihme of!40 degrees: and {o the arch 
it ſelfe 40 degrees, ſhall be knowne withour 
the fines, or their multiplication or diuifion, 
according as we promiſed in the beginning, 


| Another Example, 

S the Tangent of 43 degrees is to the 
ASine of 57 degrees, lo let the Tangent of 
35 cegrees bee to a fourth Sine ynknowne, 
whoſc arch without regard either of Sines or 
Tangents,we ſhall thus finde : Wee adde the 
Differential Logarithme of 35 degrees, that 
is, 356378 found in the middle columne to 
the Logarichme of 57 dugr. that is 177937 
placed 1n the fifth columne from the product, 
that is,532316, wee ſubrra the Differenti- 
all of 43 degrees, which is 69879, and thore 
remaincth 462446, the Logarithme of the 
fourth (Sine) which being found in the third 
columne,by the 11 Sefton of che third chap- 
ter,you ſhall fnde cloſe by it in the firſt co- 
lumae 39 degrees 2 minutcs almoft, which ts 
the arch of the fourth proportional), or Sins 
neglected, 

Thus the arches of proportional! numbe! s 
arc found withour their Sinzs, Tangents, Se- 
cants,or any proporiuonall numbers whatſo- 
cucr. 

Which ſo ſhort a way of working. doth 
helpz very much for meaſuiinz tho ano! $of 
plaine triangles, and forthe whole Tr: 24 o- 
metric of ſpherical triangles, as in his pryper 
place ſhall appeare. 

Of foure numvers 14 cont. avalltr portion tor 
extremes being 4ch,0: their arclics to fire way 

C4 of 
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of the middle numbers, or any of their "arches, 
onely by diuiding by three, in ſtead of the trouble- 
ſotze extrafting of the cubicke root. 

Seeing thar in the Logarithmes of theſe, 
the triple of any middle one, is equall to the 
lunme of the extreme remoued,and the dou- 
ble of the next extreame,by the ſ1xth propo. 


fition of the ſecond chapter, Therefore adde + 


the double of cither extreame Logarithme 
to the Logarithme of the extreame remai- 
ning, and divide the produ@ by three, and 
there ſhall come forth the Logarnhme of the 
middle proportionall next the former ex- 
treame,and after the ſame manner,the other 
meane proportionall allo, 
As for examples ſake. 

Er the fixſt extreame be 402925, and the 

laſt, to56256, the meane proportionals 
are ſought for, which without extraftion of 
the cubicke roote you ſhall thus inde. The 
Logarithme of the numbers giuen are 
909005,and ——F 4730: to the dovble of thay 
1818010, adde this,and the ſumme {hall bee 
1763280, which diuided by three, bringerh 
forth 587760 the Logarithme, whoſc Sine 
555570 is the fiſt meane proportionall 
ſought for. Alſo in like manner to the double 
of this —— 54730, ' which is — 1094609, 
addethat 909005, and the produtt will bee 
799545 , Which divided by three, bringerh 
forth 266515 the Logarithme , whoſe Sine 
766044 is the later meane which was ſought 
for. Theſe therefore are foure continuall 
proportionals 402925, $55570, 766044 
and 1056256, 

Anothcr example, 
Let the exiteaiucs given bee re, 
an 
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and 500020: the firſt eftheſe beihg found 
in the Table of Secants, the Logarithme | 
thereof in our Table is —— 346573, and the __ af 
Logarithme of 501009 is 693147 to the 6433 25 
double whereof , 1386294 adde 346573, (7 $629 +1 
the ſumine ſhall be 1039720, which divided 6% 2} 
by 3, willbe 346573 the Logarithme of the LT G5 
meane proportionalnext the Jefſe extreme, I'75 ©*© 7 
which is 707107, So to the double of QG2 1 
m—_—6;7;, Which is 693147, i 
add 693147,and there ſhall be made thereof 
nothing, which diuided by 3, maketh alſo o, 13 8629+ 
the ſine and the value whereof is t000000 246 5 7 3 
for tha remaining and greater meane pto- jo7 '9 — 
portionall. Theſe foure thereforc are conti- 
nually proportionall, 1414213, 1000000, 
707107.502000. 

The Concluſion. 

Ne” out of this that is already deliuered; 

let the learned indge how great benckir 
the Logarizhmes bring them; ſecing that by 
the addition and ſubſtraRion of ch:m,and by 
dividing by 2 and 3. and by other eafic addi- 
tions, or ſubtraions, multiplicarion, diuifi- 
on:theextrattion of thz ſquare and cubicke 
rootegzand all the great toyle of calculating 
18 auoided, a generall taſte whereof we haue 
giuen in this Booke. 

Bur in the booke following we ſhall treare 
ef their yroper and particular vie in thatno- 
ble kinde of Geometrie which is called Trigo« 
wometrie. | 


The end of the firſt Booke. 
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Of the excellent 2113 of the admirable T a+ 
ble of Logarithmes in Trigonometric. 
CruaP. 1, 


> the Artof meaſuring well, 
J and meaſuring belongeth 
I to Magnitudes,and Magni- 
2Y tudes are Figures, (at leaſt 
&D in power) and a Figure is 
either a Triangle, or Tri- 
angled,and that which is triangled, is com- 
pounded,or made of Triangles: which, and 
whoſe parts, being meaſured, that figure al- 
ſo,and all the parts thereof will bee meaſu- 
red, Itis therefore certaine, rhat the Arith- 
metical ſoluijon of any Ge omerricall queſti- 
on,dependcth on the dorine of Triangles, 

ATiiangle is cither right-lined or ſpherical, 


Of Richr-lined Triangles, 


The three Angles of a right-linzd Triangle, are 
equail to two right Angles. : 


Therefore iftwo angles be giuen,take the 
{umme 
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ſumme of them our of 180 degrees,and there 
will come forth the third angle, Alſo one. 
gle wang: op our of 180 degr, the jo 
of cheother two remaines. 
A Righr-lined Triangle is cither right- 

angled,or obliquangled, In right angled tri- 
angles wee call the tides that arc about the 
right angle,Leggs; and that which ſubren- 
derla the right angle wee call the Hypote- 
uſe, o 

Ina right-angled triangle the Logarithme of the Propoſes, 


legg,u equall to both the Logarithme of the angle {nee 


oppoſite thereto, ana the Logaruthme of the Hypa-\ 


teniiſe. | A 31 « 
Sceing it is manifeſt our of rhe princi- { reeyomeuad 

ples of Tr:2oa9metrie\ that cither I:gg hath ”-=_ 

th- ſime proporcien co rhe line of the angle £ 


op»9 ir* cherts, that the Hypotenuſe hath 10 
the whole fine : and(by the fifih propoſition 
of the ſecond chaprer of rhe 1 book) the Lo- 
eariihmes of the ſecond and third of thefe 
foure proporciona's are equall to the Loga- 
richm-* of the firſt and tourth: and the Lo- 
garitume of the fomrh is 0,>r nothine( y the 
Corolzric of the fixth defiaition of the tirft 
Ch-:prer,an4 firſt Booke, 

Therefore (as before) the Logarichme of 
the legge is equallto the ſumme of rhe. Lo-/ 
garithme of the angle which it ſubren- 
derh, and the Logarithme of che Hyporte- 
nuſe. 

Therefore any two of the Hypotenuſe, A Conſe= 
ge lege, and angle which it ſubtendeth , quent. 
being eiuen : the third, and thence all the reſt 
of the parts of a right angled triangle will bee 
kaownec;! | 

Becauſe theſe three, with the whole fine, 

64 make 


be. 


| aft fox rife 
bf 


The ſecond Booke. Crp.1 


2385 


make foure prorportio- 
nals, its certaine thar 
any of them may be pur 
in the fourth place, and 
ſo be found out by the x 
Probl, of the 5 Chap, of 
the r Booke. 

As in the triangle AB C 
right angled in A, 

let the Hypotcnuſe B C 
be given ——m—o—m—ugzts 
with the leg A B=—=9384 
The oblique angles C 
and B arc ſought for, 


Therefore our of the Lo« | 


gar, of AB 63587—00 
rake the Logar, of B C 
63439 —09, There re- 
maincs 107, The Loga- 
rithme of che Angle C, 


wherecto there anſyercth in the Table 8g 
ecgrees, 9 1 for the angle C,and overagainſt 
it © degr, 502. for the complement ther- 
of, namely the. Angle B. 

Contrariwiſe, ifthe Angle C bee pginen, 
withthe legge of the right angle A B,and the 
Hypotenuſe B C be ſought for. 

Out of the Looar, of A B. * 63587—00 
Take the Logar.of the angle C + 107 _ 
And.there will come forth — + 63459-09 
the Logarithme of B C 9385 the Hy porenulſe 
that was ſought for, 
Thirdly, if BC and the angle C being gt- 
uen,and AB be ſought for, 
Adde the Logarithme of B C  63450—00 
tothe Logar, ofthe angle C + 107 


And 
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And chere will be brought for —0Q 
the Logarithme of the number 9384,anſwe- 
ring tothe legge A B,which was ſought for. 

No otherwile is the legge remaining A C 
found by the me B.(which is the comple- 
ment of the angle C) already knowne, And 
ſo all rhe parrs of chis right-angled criangle 
are knowne. by 


Inarizht angled triangle the Logarithne of Propoſ.3. 
' any legge us equall to the ſurme of the Differenti- (:1{ 1.0 


a'l of the oppoſite angle and the Logaritbme of the 
leg rema!ning. 

S2eing itis manifeſt our of th? common 
doQtrinc of Triangles, that cither legge hath 
the ſame proportion to the Tangent of the 
angle oppolice therero,that che other hath ro 
tne whole ſine: and ſecing that(by the 5 pro- 
polition of rhe ſecond 5 2 of rhe firſt 
Boo'e) of theſe faure proportionals,the Lo- 
garithmes of the middle ones, thart is to ſay, 
the Differential of the angle, and the Loga- 
richme of rhe legge including it, are equail 
ro the Logarithmes of the leggs ſubtending . 
the ſame,and of rhe whole fine, (which is o,- 
or nothing) therefore the Logarithme of the 
legge is equall co tne. ſumme, &c. as be- 
fore, 


Therefore of the leg ges of the right anele, and Corolariz, 


the angle oppoſite to one of them, any two being 
gizen,the third x knowne (by this Prop.)and ther- 


' fare all the other parts of theright angled triangle 


by the farmer propoſition. 

Becauſe theſe three, with the whole line, 

doc make fours proportionals, it is certaine 

that cuery one of them may be placed inthe - 

fourth place, and bee found out by the third : 

Prov.of the 5 Chap.of the firſt Books, 
p 


As 


34 ſecond Booke, Cuap.1 


As in the triafigle going before AB C, right 
angled ar A:the leggs A B being giuen 9984, 
and AC 137,letithe angle B be fought our. 

From the Logarithme AC +4:9245z3—00 
Subrra@ the Logar, of AB, + 63587 —00 
And there will come forth 4228356 the 
Ditferentiall of the angle B, o deg. 50. 11. 


Which was fought for. 


But ifthe legs ACbegiuen 137, and the 
angle B,o degr. 50. 11,the legg AB, ſhallbe 
thus found. 

Our of the Logarithz? of AC+429245z3 00 
Subtract the Differential 9866 

of the Angle B & 40432 Ss 
the number comming thereof 4-63587=-00 
is the Logarithme of the number 9384 which 
is the legg ſoughrfor AB, 


Thirdly, the lcgg AB being giuen 9384, 
andrac angle B, odeg, 50. 11. thatthe legg 
A C may be found, 

Adde the Logar.of the leg AB +63 5875-00 
ro the Differ.of the angle B -Þ 4228856 


and there will come forun + 4292453=00 
the Logarithme of 137 the lepg AC, which 
was ſought for, 

The Hyporenuſe BC is found by the for 
mer propoſition.Alſo the angle C is kyowne, 
becauſ: it is the complement of the angle B, 
already knowne, And fo by this,and the for- 
mer propoſition, by any ſide, and any other 
part of a right-angled triangle giuen, all the 
other parts thereof are made knowne. 

You haue therfore th: knowledge of rights 


ansled right-lined triangles accompliſhed 7 |, 


Now of oblique anglcd triangles, 


CHAP. 
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Of Right-lined Triangles, eſpecially 
obliquangled, 
Cray. 1I, 


» N any Triangle: the ſumme of 
W 1s Logarithmes of any angle 
Sep, 11d fide incloſing the ſame, is*| 
© cqua'l to the ſumme of the Lo» 
earithmes of the ſide, and the 
OM, 17/2 oppoſite to them, 
Becauſe,thcre 7 the ſame 
proportion of a'l 192 fides to the ſines of the oppoſite 
ages: and ſo the produtt of the right fine 
of any angle, & any fide including the ſame, 
1:equall to the produtt of the fide ſubten= 
ding the former angle,and the fine of the an- 
gle ſubrended by the firſt ſide. Therefore by 
the 5.Pr0p.2. Chap.1. Booke. the ſumme of the 
Lograrithme,&c. is equal},as before, 
Therefore,of two angles wiaiſneuer of a kin1e coyyla 
£3uen, and their (ubtendants: if three be giuen, a- 
ny fourth will bc kiowne, and thence all the other 
parts of the triangle, 
For of theſe foure proportionals,any that is - 
fought for,may be put 1n the fourth place,% 
be found out by the third Prov. Chap,s.Book 1. 
As of the obliquangled Triangle ABC ler 
AB be giuen 26302,andB C 57955, andthe 
angle C 26 degrees: and ler the angle Abe 
fought for,which is thus found, 
Adde the Logarith. of BC -+545471-0 
To the Logar.of C.26.deg. þ $2468 


And there will bee made |+13701 60-0 
From thence take the L 1335492=0 
Logarithine of A B, & "an he 2+ nu 
Ti:ere remajtnicsmom— ;4663 the 
Loga- 


Propoſ.4 
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Logarithme of 75 degrees, and a little more 
wei. is the angle A ſought for:if A appeare to 

. be an acute anglz,otherwiſe rog deg.(by the 
x and 2.Sect,chap. 3. book, x.) if it appeare to 
be an obtuſc anglc, 

Contrariwiſe, ifthe angle A bee giuen 75. 
Begt. andthe angle C, andihefide BC ax 
before,and AB be ſought for. 

Adde the Logarithmeof BC 545471=0 
to the Logar.of the angle C-+824689 


they will be made as afore 1370160=a 
From which take the y wb aadity 
Logar, ofthe angle A } Hi "3 b £ £0 Ln 
There will come forch - -þ1335492=0 the 
Lagarithme of the ſide A B, andthe number 
thereof 26302,which was ſought for. 

The angles A 75 degr.and C 26 deg. being 
now found,the angie B ſhal be 79 deg(by the 
1.Prop.of this book :) our of which being now 
found, the fide oppoſite thereto A C 58892 is 
no otherwiſe found then-the fide oppoſite 
thereto (A B) was lately found by the angle 
C.Therfore now all the parts of this oblique- 
angied triangle are knowne, 


1s the obliquangied erigngles,ws call then legs - 
= Wu 2 
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| which areabout any angle, ex the baſe whichſub- | 
tendeth the ſame. | 

In obliquangled triangles,the Logarithme of the Propoſes. | 
ſumme of the. legges, ſubtraited from the ſumme © 177 FA. 4 
| made of the Logatithme of the idifference of the 
legs, and the Differentiall of halfe the ſumme of bis 
oppoſite angles, leaueth the Differentiall of halfe 
the difference of the ſame. 

Becauſe as the ſumwe of the legges 1s to the dif+ 
ference of the legges ; ſois the Tangent of balfe the 
ſumme of their oppoſite angles to the: Tangent of 
halfe the difference of the (ame : Therforc they 
are proportionall, and by the x Prop. 2.Cbap. 

x Book. the differences, or exceſſes of their 
Logarichmes are equall. Therfore (by the 4, 
Prop.z..cbap.1.book)we muſt neceflarily con- 
clude as before. i 
Therefore by two legs, and the angle contaje A CorOlaride 
xed betweene them, are knowne by this Propoſuti= T 
01, the other oppoſite angles, and thereby the 0» F, 
ther fide,by the propoſition going before... [ 
For the Logarithme of the ſumine- of the = 
leges being ſubdued out of the ſumme. 
made of the Logarithme of the difference of 
the leggs, and the Differentiall of halfe 
the ſumme of the oppobite angles pur roge- 
ther, there ſhall 'come forth the Differen< 
tiall of halfe rhe difference of the ſame an- 
gles; which halfe difference' being added 
to the halfe ſumme aforeſaid,  rhere- ſhall / 
come forth rhe greater angle ; and being 
ſabrradtyd,rthe lefle.. | 4B 
As in theforeſaid 0bliquangled triangle A BC 
Lettberebegiuen AB one leg 26302. 
BC trorher leg $7955 
. B the angle contained 
berweene them, 79 degrees,andlctihe other - 
Bas 7 | io 
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angles A and C be ſought for. 
Theſumme of the Jegges A B, and BCis 
84257, the Logar. thereot 2473882,'and the 
difference ofthe ſame AB and BC is 31653 
the Logar, thereof 3452921, And ſeeing the 
angleB is giuen 79 deg. (by the firſt of this 
book) the ſumme of the angles A and C will 
be 10x degr.and halfe the ſumme 50 deg. 30. 
the Differentiall wherof is n—_— 177 
Which being added ro the Loga- 
rithme of the difference of AB, & 3452921 
and B CC pmmomomencncte woos —_ 9 uf Cy 
There wil ariſe- — + 3259744 
Our of which ſubtra&the legs 


rithme of the ſumme of the legs 
ABandBC — 
There will remaine——— —+ 785 $62 
the Differential of 2 4deg. 30, which are the 
halfe-difference, of the angles A and C that: } 
were fought for. | 
Therfore adde this half-differ. 24 deg.zo. 
tothe halfeſumme godeg.z0. 
And they-will make ——75 deg, o. for 
_ angle A,the greater of the angles ſought: 
or. 
And out of the—— -yodeg.zo._ 
SubrraQ the ſame=——— 24 deg.3o- _ 
And there willremaine——— 26'deg. o.. for 
the angle C, the lefſe of the angles ſought 
up for. 
PF... Inobliquangled triangles , the true baſe is als 
1 Defend Died eftheriths ſum of the caſes (& then the dif 
ference of the caſes is called the Alterne baſe: ) of' 
the true baſe 33tie difference of the caſes, ev then 
wecall the ſumme of the caſcs,the Alterne baſe. - 


© ds inthe Triangle ABC.- 


2473882 


a, 


_ The 


c” Is 'Cuare3 


- gerithmes of t 
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c. D | 
The lefſe caſe is =—-A D- 
The greater caſe is =D C 

The ſum of the caſes A C,is the true baſe 


And in this triangletake the lefſe cafe AD, , 


- -or that which is equall toit =——-D E, 
from the grearer caſe « —-D C; 
and there will remaine -EC,. 


the difference of the caſes which we call the: 


Alterne baſe. 
Contrariwiſe,in the triangleE BC. 
The lefle cafe is -——_——DE (Wherete- 
AD is equall)* 


The greater-caſc is m===———_—]) C 
The difference of the caſes R C-is the true 
baſe. ' © —_— OSS 
But the ſum of the caſes, thatis,A C, wee call 
the Alterxe baſe, 

In obliqucegies triangles,the ſimme of the L0- 


true azd Alterne baſes .- 


--Becauſe the'true baſe is'to the ſammeofthe- 
leggs,as the difference of the leggs is tothe. 
Alterne baſe; therfore (by the 5:Prop.2;Chap.ts«. 


Book,)we necefſarily conclude,thar the Loga* 


richmes of the baſes areequall-rothe Logas- 


rithmes of the ſurmme;. and difference of the 
leggs,az before. 


are giue,2 right anghed triangles ore made, whoſe 
<2 © 4 | - - un 


7. 0 | 


e ſumme, and difference of the'legs Þ 


opoſ.Ge. 
3s equall to.the ſire of the Logarithmes of the fi%40- 4 


4 


Tberfore,of an obliqyangled triangle, whoſe fades A Cord i 


Hypotenuſts are knowne with one of the legges 
of either,of them,which(by the [econd of this book) 


makes hnowne all the other parts of the obliquan- 


gled triangle, 
For the Logarithme of the ſumme of the 


It oF bring *added to the Logarithme.ofthe 


difference of ;the leggs, andthe Logarithme 
_ ofthe true baſe being taken from. hence, 
there will come forth the Logarithme of the 
Alrerne baſe(by the 4.Prop.of the 2 Chap.and 
2:Problem-of the 5-Chap-of the x Book;) Ther- 
fore halfe the ſumme of rheſe baſes is the 


carer caſc, and the halfe-difference is the. 


efſe caſe. 
As inthe former triangle ABC, . 
Let the fides be giuen, thatis to ſay, - 
The legge' AB 26303 7 
The legge BC 57955: 


and the rrue baſe AC 58892 andlet the reſt 


bee ſought for, 
The ſumame of the leggs is, 84257 


the Logarithme therof is —— +» 2473883: 


The diffrence of the legs is, 31653 


and the Logar: thereof is,—— +3452 922 


Adde theſe Logarithmes to- 


| Kronhuvrey they will make, $ m—IÞ 592680; 
om w*®b rake the Log:of dt 2831930 


the tru- baſe A C 
There remaines =————-+ 3094873 : 
the Logarithme of :the number of the Als - 


terne baſe E C — - 45236 
which adde to the num- — $92. 
berofcherrue baſe AC, f —L—2 
And there remaines - mo=nnem 104179 , 
The halfe whereof D Cm 52035; 
-3s the greatercaſe, | I | 
SubtraGt ons our of another, vize - 


w / 


Out © 
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{ 
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f 5 Ont of the truce baſe AC58892 
Take the Alrerne baſe E C 45286 


And there remaines- ——13606 
{ Thehalfe whereof A = 
|] istheleſſecaſe. 6803 
R Therefore ofthe eng triangle A 
DB, the Hypotcnuſe A B,and one of the legs 
AD being found : .and of the right angled 
, triangle BD C the Hypotenuſe B C,and the 
| legD C being found (by the ſecond of this 
| chapcer) the anglesof the right angled tri- 
angle ac A, and B, and C, are known, and by 
by conſequenr,alſo all the parrs of rhe obli+ 
nngied triangle propoſed, are manife= 
ed by the premiſes. Neither ſhould you doe 
otherwiſe if the ſides of the triangle EBC, 
were giuen,and the other parts were ſought. 
| For our of the legges, and the rrue baſe E C, 
\ the Alterne baſe AC is knowne, and out of 
theſe both caſes,and the reſt,as before. 


' The Concluſcon. 


N OW therefore,you haue the doQrine 
of all righr-lined triangles perfeRed & 
accompliſhed, which. if it ſeeme ſomewhar 
toyleſome in finding out the Logarithmes of 
| Yariable | right-lines; yer in calculating the 
motions of the planets, (in which the excen+ 
ericiries of the Orbs,the diſtances of the Au- 
4 g£5 ScApoges the diameters of the Epicycles. 
# andorher right lines, remaine the ſame, and. 
invariable) their Logarithmes' being once 
exattly. ſer. downe, ſhall alwaycs ſcruec after- 
wardes withour any changing, with maruai- 
lous facilicie and certaintie. 

Now 


4 - We ” © 4 Wah £2, 
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nt 


=  Now,tlifrc followes the iSphericall trian- 
gles,which are-moſt hard, as they arecom- 
monly deliuered by others ; but by our Loga- 
rithmes they are the moſt eaſe of all. 


Of Sphericall Triangles 
Crare.1lIL 


N Sphericall triangles, the 
angle that zs neereſt in quan- 
titie to a quadrant , and the 
ſides ſubtending the ſame,are 
Sidoubiful wbether they be of 
d1-be (ame,or of a diuers kind, 
except the account , or poſi= 
| 110n bewray the-ſame. 

Byt erery one of the two gbl:que angles,u of the 
ſame kinde with the ſides ſubtcnding ihe ſame. 
Therefore know:ng of what hinde the one 55,i1 ap= 
peareth alſo of what kinde the other is, 

If any angle of a triangle bee neerer to 4 Jud* 
drant then the fide ſubrending the ſame:two ſides 
thereof ſhall be of one kinde, and the third leſſe 
then a quadrant. 

But if any fide of atriangle be neerer to a qua- 
drant then the angle (ubtended thereby, two an- 
gles thereof ſhall bee of the ſame hinde , and the 
third greater then a quadrant. 

A Sphericall triangle is either quadrantall or 


Sentences | 


4 
3 
4 


5 
2dt. 
6 -'A quadrantal, is that whoſe fide or angle is t= 
quall to: a quadrant: whereby we teach, that the 
knowledge of a quadrantal that is not right angled 
may as eaſily be gotten,as if it were right angled. 
7 A quandrantalltriangle,is ether manifold, of 
. ſotgle. 6 
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A manifold quadrantall,is either three right | 
angled F 


} |" Cunrc4: 
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| angled, or two right angled, Tons 18n14 00 
_ ; three right angled triangles that whereof e-> 9 
& F'; t u equall th agquady, ant. ' if + Par [ 
f "Fimaties Tg 1r;angle, zach of whoſe three' 79 Þ 
| parts aot being oppoſite, are equallto a quadrant, | 
us three right angled. -» ©: 8513 
A two right angled triangle,is that wherof two 1! 
angles onely,and the fides ſubtending t bem, are ſt= 
the werally equall to a quadrant, 
- In exery two right angled wianzle, the oblique > 
the | _ anglegis equall to bis ſubtending ſide, 
we | Enery triangle whereof any. part is equallts a 73 
of quadrant,and any oblique angle,equallto bis ſub- 
d, tendant,is tworight angled. | 
I * Emery triangle hating any two parts ſeuerally "4 
equall to a quadrant and the third unequal;js two 
he right angled, | 
Its | All the reſt are called ſingle quadraniab, IF 
| Of Single Duadrantals.  . 
_ - + -  CEAS IV. 
es 
je ot Single Duadrantall, is that 1 
2 F whereof one part onely isequal. 
4- 4 to a quadrant , and the other 
= SS fine parts are not quadrants. 
be A Of theſe fine parts which, 2, 


rnd 7} wy are not: quadrants, thoſe:three 
or which. are furtheſt remoned: 
from the right angle,or the ſide that is a quadrattt;. 
we turne into their complements; and retaining 
the old order,we bring them all fiueindo a inet 
lar, or quinquangled ſituation, and wee call them 
Circulars, , 94 
Firſtler the triangle B:P $: be righr angled in 
B,the fige oblique parts cherof which are nor 
quadrats are theſc,B P one of the fides __ 
| | ; ime 


? 


. © encoftheoblique 


the righr angle: Þ 


angles: PS the 
fide ſubtending 
the tight angle: $ 
the other oblique 
angle: S B' the 0- 
ther fide about 
the right angle, 
for which we (for 
the cafier calcula- 
tion) take the fide 
itfelfeB P:the complement of the angle P: 
the complement of. the fide P S : the: com- 
plement of the angle S: and the fide it ſelfe 
S B, and keeping their narurall firuation,we 
place theſe fiue parts in order, as in the mar- 
gine,and we call them Circulars, 

Likewiſe ſecondly, IetS P Z be a quadran- 
rall ſingle triangle,nor right angled (made of 
the centers of the Sunne- 


riſing, the pole and the - 


- Zenith) quadrantall in 


the fide ZS, his five parts 


- Not quadrants arc theſe, 


Zone of che angles com- 
paſſed by the quadrant 
fide: P Zthe diſtance of 
the pole from the zenith: 
P the angle ſubrended by 
the-quadrant: the fide P S 

the diſtance of the pole 

from the Sunne: And laſt- 

ly S onesf the angles, a- 
bout which the quadrant is: in ſtead wherof 
wefor our eaſter account do take the'angle Z 
or Þ ZS, being adioyned to a quadrant, and 


1s 


<<.” 
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North. The complement of PS} which is 
the elcuation of the pole:the complement of 
the angle P, or of the angle ZP Z which.is 
the difference aſcenrional (that iz)the diffe- 
rence of thetime of the Sunnes rifing or ſet- 
ting from ſixe a clocke, 

The complement of the fide P S, which is 
the declination of the Sunne:and the _ ir 
ſelfe S, or P S Z, which wee call che angle of 
the Sunnes poſition (that is in reſpe& of the 
Pole and Zenith.) Theſe five parts we place 
ina circular or- pentagonall fire, as 1n the 
_— ,and we call them' Circulars ,ncither 
ſhall there be made any orher circular parts 
of the former right angled triangle BP S, if 
you make P 499 
the Pole: +5 
the Sunne:B 
the North- 

oint:for the 

de BP will 
be the &etia- - 
tion of the”. -/* 
pole: rlje c- 
plemenr of P 
the diffrence 
aſcenfionall z *- 
the comple. \ 


| ment of P'S, *.: "=> ym 


the declination of the Sun: the complement 
of S the angle ofthe Synnes poſition : and 
laftly, B S the Azimuth of the Sunne, which 


are alrogether the ſame eircular parts 

' were before, andplacedin the ſame fire to- 
wards the lefthand that*the other was ro- 
wards rhe right, WY hy | 


And 
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2 . And ſo inall quadrantals, as well right- , 


3 an led, 25 ko caorm3zomoen: oF nw 
Fo rolarie, 3 gs it is that there bee many triangles, not 
A * conformable: in theiy naturall parts, which in 
theſe, Circular parts,doe altogetber agree, and are | 
reſolued by this our methade of Circulars, 
As itclearcly appeareth in the two former [| 
.trianglesB PS, and P ZS ioyned together: 
In'whichjall the naturall parts (befides P$ 
and B S of the former,and PS, andP ZS of 
the larter,do akogerher differ,bur all the Ciz* 
.cular parts agree,asis aforeſaid. -: 
4 ©. T his vnifarmitie of the Circular parts, moſt ma- 
 nifeſily appeareth in right-angled triangles made 
- ox tbe ſuperficies of a globe,of fiue great carcles, 
the firſt whereof cutteth the ſecond,the ſecond the _ 
third, the third the fourth, the fourth the fifth : 
and laftly, the fifth the firſt,at right angles . But 
all the other Seftions ſhall bee made at oblique | | 
angles, | 


A oo 


: FLLIW 5: StiÞ? | TW 4 
Sr : For example ſake: the meridian of any region l 
4 -D Bpurs the Horizon, BE ,in the; poynt;B- 
.The Horizon BE cur the circle KC, which 
compalleth about the Sunne (thayiis to; lay, | 
E=A which F 
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- | which is drawneabourthe/Sunas bispole)in 
} rhe poynt E.The circle:.E- C, whiclicompaſ- 


ſeth the Sunne;, cuts the meridianof the Sun 
CF inthe poynrt C. The meridianof the Sun 
CF cuts the Equator F D in. the peynt F. 
And laſtly, the Equator. F D :cuts'the me« 
ridian (of thar region D B): inthe-poynt'D. 
And all theſe fiue Seftions'in. the»poynts 
B,E;C, F,D, are made orrhogonally and: at 
right angles. The orher Setions in the points 
Z.P.S.O.Q. being made: at oblique angles. 
There will alfo bee made of theie Sections 
fiuc righr-angled rriangles. , 'P.B S,- SHO, 
.OEQ, QD ZzandZ C P.,the naturall parts 
whereof, although they differ, and are varied 

in each ſeuecral triangle,yer the fiue Circular 
parts arethe ſame that were: before withour 
any difference. | 7 


+: The ſame wniformitie of the circular parts ap- 


pearcth alſo in quadrantals that bee not right an- 
gled, made wpon the ſuperficies of a Globe out of 
five poynts,the firſt whereof is diftant fromthe ſe- 
cond, the ſecond from the third, the third fromthe 
fourth,the fourth from the fifth,and the fifth from 
«tbe firſt by ciftanzes: and: arches equall to a. qua- 
' drant ;. but the other" diftances of the poynts bee 
wnequall to aquadrant; As in 'the fame figure 
- the poynts P-from Q, Qfrom S; S'fromilT, 


NY Zfrom' O, and O from Pgare/diftancbyſpa-. 
_ *ces<qualito a-quadrant: ''BurP:from: Z;1 Z 
'fromQ, Qtrom O,0 fromeS;andSfromP, 


; are diſtant eachifrom other by arches: which 
are not. quadrants, There wiltalfo bee nate 


#outrof theſei diſtanets; fireiquudeamcals'/nor 


-righvangltd,Þ ZQ2Q0,QOSSASP, 


and SP:Z > whiereot? zltiough , Ut haromll 
| --paiis differ; yettlieciceular parrs romaine the | 


ſame 
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 ſamie vnchangeable here as before, thatisg 
: BP the clevation of the pole: the com- 
plement of BP $,or SP Z, the difference af. 


centionall:the complement of Þ S, whichis - 


SF, the declination of the Sunne: the com« 
plement of PS B,which is P'S Z, the angle of 


rhe Sunnes pofition: BS the Azimuth of the + 


Sunne, which doe indifferently agree to all 
. the former triangles, and not io thoſe alone, 
bur alſo to all triangles which do ariſe of the 
other interſeions of theſe ten arches drawn 
forth, to - whole circles , which becauſe 
they are many, ard confuſed, wehere let 
them paſſe , it is ſufficient to haue warned by 


this-abridgement, that all the confufion of | 
the naturzll parts, and of their rules is anoy-: 


ded, and taken away by theſe few Circular 
parts,and their onely rule. 

. Of the fine circular parts three alwayes come 
. in queſtion : whereof the two firſt arc giuen, the 
third isſonght for. 

And of theſe three,one is in the middle, and tws 
are the extreameswhich are either ſet about the 
middle,or oppoſite toit. | 

For example ſake. Ler the three parts pro- 
_ -« poſed inthe queſtion be theſe: the Azimuth 
ofthe SunneBS : the elcuation of the Pole 
."B P: and the aſcenſionall difference the com- 
- Plementof B P'S, whereof the cleuartion of 
:: the polcis' called the middle, and the other 
. Two extreamesare called neighbours vnrto it, 
orſerabour ir. But if the three parts coming 


in queſtion were: the declination of the Sun. 
- the complement of P S: the cleuation of the | 

"Pole B/P: and.the angle of the Sunnes poſi- 
| tion-P SZ, the cleuation of the pole ſhal be: 
- called the middle one,as before, bur rhe de- 'þ 
MEET E- > - - N__ 


4s TheſeondBrke, Cn, | 


PE 


—— 
os 4... A at — —_— 


_. 
——— 


$ 


4 the middle one,as the whole fine is 0 Tangent f 
pn oy ws 


—— ES 


Cunar.4. The ſecond Bookt.' 49 
dlination. of the Sunne,. and the angleof 
the Sunnes poſition, ſhall bee called the -ex- 
weames, remoued from the middle, or;oppo- 
fite to ir. The like reaſon is in the other fue. 
The Logarithme of the middle ones equall 

t6 the Differentials of the extremes ſet about it,or 

tothe Antilogarithmes of the oppoſite extreames, 
| Fhis Theorem is proved by. indyGion.of 
all the three parts or triplicitics which can be 
made, and come, into queſtion. of the: fine 
cireular parts of the former right-angled 
quadrantallB P S, Bur wee omit the triplici- 
tics of the later triangle. not righi-angled 
P Z S.becaule all the circular,parts.chereof 
are altogether the ſame- in.quantitic which 
were in the former (by the 3.4.and'5. of: this 
chapter,) Now therefore of the; faue oircu- 
lar parts of the right-angled triangle, BP S, 
(which are B S,or the Azimuth of the Sunne 
riling;the complement of B S P,or the angle 
of the Sunnes poſition: rhe. complement; of 
$P,or the declination of the Sunnezthe.com+ 


' plement of S P B, or the difference-aſcenſfi- 


nall-andP B, or the eleuation of the. pole) 
Thejz which come in queſtion of extremes, 
fet about the middle one,are cither-frft:;B:S, 
the complement of BSP, and'rhe. comple- 
menr of S P : or ſecondly the complement ef 
BSP,rthe complement of SP, and the coms 
plemenc of S P B: or thirdly, the comple- 
ment of SP, the complement of.SP B, and 
PB: or fourthly, the complement of S.P.B, 


| PB, and BS : or fifcly,P B, B S,and the com- 


plemenrofBS P, T: 
© Burbecauſc in ail theſe tripliciries,the Tar 
gent of one. of the extreames is to the right ſine of 


the 
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the other-extreame (as it is manifeſt aut of the 
. common detnonftrations of Tr:gonometrie) - ; 

therefore. by our demonſtrations of "the 5, 

Prop. of the 2. Chap. x. Book, the Logarithmes of 

the middle ones (which are the 1Logarithme 

of the middle one onely, by the Corollarie of 
the fixr definition of the firſt cha.1.Book) are 
equall #0 the Tangents of both the extremes. But 
the Ldearithmes of the Tangents of theſe extremes 
we the Differentials of the ſame (by the 22 and - 

5 Sef.Chap.3. Booke 1.) Therefole the Loga- 

Fithme of the middle one only,is equall to tbe Dif+ 
 Feventials of the extremes ſet about it, as we ſaid 

in the former/parr-ofthe Thedrem.The confir- 

mation of the latter part followeth, 
"Therefore of the ſame fiue circicular parts 
the three which come into queſtion of the 
extreames' 'oppofite'to rhe © middle one, are 
either, -irt P'B the complement of BSP, 
andthe complement of SP B: orfecondly, 
B S'the'complement of S P and PB:or third- 
JW.thecomplement of B S P,the complement 
of SPBandBS: or fourthly, the comple- 
ment 6f SP, PB, and the complement of 

B'SP: orfiftly,and laſtly the complement of 

SPB;BS and the complement of SP. 

->Beten all theſe rriplicicies, or fiue caſes, the 
wight' me of the complement of one of the ' ex- 

"Ireames isto the right ſme of the middle one, as 

thewholte [ne is to the right ſme of the comples 

went. 'of the" other extreame (which is more 
dargely demonſtrated by Regiomontanus,Copere | 
ers Lambergins, Pit'ſcus ,- and others: rhen'Þ! 
that it can be repeated in this abridgement) |. 
"Merforeby our demonſtrations (the F. Prop, | ge 
2.Cha.1.Book the Logarithmes of the complements ge 
of theſe extreames, arc equall tothe” "22" k ah 
Y | 4 <> 
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| the middle ones, that is (as is aforeſaid) ro the 
Logarithme of the middle one onely. 

Bur the Logarithmes of the complements of 
theſe oppoſite extreames, are the Antilogarithmes 
of the very ſame parts, out of the definition. 
SeA.13.and 16.Chap.z.Book x, Therfore it fol- 
loweth in theſe caſes, that tbe Logaaithme of 
the middle one only is equal to the Aniilogarithmes: 
of bis oppoſite extremes, as the latter part ofthe 
Theore affirmerh. Therfore the whole Theorems. 
# manifeſt.Zefide this proofe now made by in- 
duction of all the caſes which can happen,the* 
ſame Theorem may bee alſo clearely percei- 
ved by the 4 and 5 of this chaprer, inthe fi- 

ure whereof,che like conftitution of the cir- 
cularparts doth argue the fimilituJe ofthe a- 
nalogie of the ſame. So that whatſoever may. 
be truly ſaid'of any middle one, and his ex- 


. } treamesſerabour, or oppoſite, the ſane can- 


| notjuſtly be denied of the other fome wid- 
dl ones and their extreames reſpettiuelyſer 
| abour;or oppoſed, | 


© A generall Conſequent. 
| | ® from 2 followeth* in” ftnele Duadrantals, 

& 2:h4t outiof any two parts giuen,any third 
thall be fond. For alwayes\either the middle 
dneis ſought for,” & his Logarithme is found 
by "adding the'Differentials of the giuen ex- 
treatnes fer' abour,'or one of the extremes is 
gh for &his Differential ariſerh-gutofrhe 
kibrraftion ofthe Differentiall of the other 


LS 


Exrtetne given ohrof the Togarithme of the 


ol 


þ 
bs 
Þ 4 


nt) |} middle one already knowne, ax in the fiue 


former rriplicities of a right-angled triangle 
mn; of the Theorem going before,and as many of 
of. | Fhorright-angled triangle: or elſe che midd}e 

= D 2 | one 


32s Theſccond Booke, Cuar.g | 

ene is ni 4 gh and his Logarithme com». - | 
meth forth by adding the Antilogarithmes 
of the oppoſice extreames giuen. Or lafth, 
one of the oppolite extreames is ſought for, | 
and his Antilegarithme. is found by ſubtra« | 
Qion of the Antilogarithme of the other op- 
Polite extreme already giuen ourof the Lo- 
garithme of the middlc one already knowne, 
Asvn the fine latter caſes of the right angled trian-. 
gle of the Theorem going before, aud as many of 4 
not-right-angled triangle. But 10 every one of 
. zheſe. Logarithmes, Antilogarithmes and Diffe- 
rentials already found, there anſwere two arches 
of diners kindes, Therefore out of the hinde of the 
arch ſought for, knowne by the 2.3, 01.4. of this 
chaprer, or elſe by poſition, the true arch "it. 
felfe ſhall be made knowne, 

As imthe former example. of the ſeuenth | 
Se&jion of this Chapter, rhree parts of rhe 
queſtion «re Circular , The, Az:mutb» of the 
Sunne, the Elenation of the Pole, the Difference 
Wſcenſronall: that is, in the right-angled-tri- 
anpgleBP S,the parts areBS andP B;znd the 
complementof SP B:orelſein the nor-right- 

- angledtriangle quadrantall Þ Z S; theparts 
areP ZS, the complement. of B Z, and che 
complement of S,P-Z, of which. chzee-lerithe 
extreames ſerabour be gwen, that is, The As 
$iwuth of the Sunne rifing B'$,07 Þ. Z,5,'70;484 | 
 grees, and the difference Aſtenſtanall the compler | 


2 » LY my 1,0 


ment of MR B,: or the;complement.vf SP, 2.18 | 

Hegen d the widdle:pare Þ Bbe forght} $1 
orthe plement of PZ, which ;is the;Bit \ x 
wation of the Ron toon te dr: a int'$=t 
- Lerthe differential! therefore of the wy 7 
plenient of SP Z x6 degr. 2427, 122361874 1 


Bee added to the Differentiall of BS, L 9M 


£84 _ 
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 BZS7odegr. — ——L010633 
And there; will come forth 211935 the 


3 Logarichme of BP 54 deg, for the cleuation 
6. | of the pole ſoughtfor. 


3 An Admonition. 

® 2 ao the Elenation of the Pole thus now 
ts found,there is alſo found by the ſame m4 
- | nerof working, 

'4 2 The Azimuth of the Sunne by the cleuation 


of | ofthe pole, and the angle of the Sunnes po- 
e- | friongiuen, 

es | '3The Angleof the Suns Poſition our of the A- 
be } zimurh of the'Sun,and his declination giuen. 


us 4 Tbe declination of the Sunne our of the an- 
it, | gleofthe Sunnes poſition,and the difference 
Aſcenſionall gigen. 


th | *5 The Difference Aſcenſionall our of the Decli- 
ne } nation of the Sunny: _ Eleuation of the 
he. }_ pole giuen. 


ri- The ſecond Example. 
he ; = the Azimuth of the Sun riſing bee given 
B S,orP Z'S7odegr.and the was 2 
its .| the Pole,54.degr. which is P B, or thee 
the | plemenrof PZ :andlerrthe Difference 1 bw. 
the | foral be fought, tharis.the coplement of $ P 
[A+ | + B,or che complement of S PZ, -And'becauſe- 
des | here likewiſe the 'extreame parts are ſet a+ 
ples | bourthe middle'pars, therefore - 
18 | "Take the Differentiall ofthe Suns Atinmach, 
? $92 S,orB Z 5 70 deg.which is —1010683 
| Our of the Log.of the bo rf 4 AS-21193 F.. 
tion'of the PaleBP,.54; deg. 
"And chere will come forth-—þ-1222618 the 
| Difcental of SPB 16 deg. 24.27. the arch 
Mp ns "5 Aſcenſuanall ro ſougheſors®”” | 


? i 


— 
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An Admouition. 
N imitation of this example there is found 

2 2 The Deciination of the $unne out of the dif 
terence Aſcenſionall, and the Elcuation ot 
the pole giuen, | | 
3 The Angle of the Sunnes poſition out of the de- 
clination of the Sunne, and. Difference Af. 
cenſionall giuen. | 
4 The 4z3:/muth of the Sunne out of the angle 
ofthe Sunnes poſition, and the declination 
of the ſame giuen. 

5 The Eleuation of the Pole is had our of the 
Sunnes Azimuth, and the angle of the Suns 
pohtion gen. 

Alſo contrariwiſe there is found 

6 The Difference Aſcenſionall our of the decli- 
nation of the Sunne, and the angle of the 
Sunnes pol:cion giuen. 

7 Thedeclination of the Sunne out of the angle 
of the Sunnes poſition, and his Azimuth gi+ 
uen. 

8 The Angle of the Sunnes Poſition 1s had our of 
the Azimuth of the Sunne,and the Elcuation 
of the pole giuen. 

9 The Azimuth of the Sunne ont of the Ele- 


uation of the pole, and the Difference Aſcen- |, 


fional] giuen. 

Io And laſtly ,the eleuation of the Pole is found 
our of the difference Aſcenhonall, and the 
Declination of che Sunne giuen. 


The third Example. 


N the latter example of the ſame 7** Se-. 
ion of this chapter, theſe three circular 
parts of the queſtion are propounded, . The 


Declination of the Sunne, the Eleuation of w 
Pote 
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Pole, and the Angle of the Sunnes poſition, Theſe 
inthe right angled triangle BPS, are the 
complements of P S, BP, andthe comple- 
ment of BSP. And in. a. not-right-angled 
quadranrall P Z S, chey are the complement 
of PS, ZP, and Z SP. Of whichrhree let the 
oppolite extreames be giuen, hat is, the De- 
clination of the Sun, which is the complement 
ofPS11 deg. 35.51, and the angle of the Sunnes 
poſition, which is the complement of B SP,vr 
Z SP 34degr. 19.21. almoſt. And let the mid- 
dle part B P be fought,or the complement of 
Z P, which u the eleuation of the Pole. There- 
fore 

Let the Antilog. of the complement of P 5 

11 degr.35.51. which is 420627 
be added to the Antitoe.? + 191308 and 
of BS,34.degr. ry. 21 >) — — 

there will come forth LS. 211935 rhe 

Logarichme of BP 54 degr. for the Eleuatie 

on of the pol: that was fought: for, 


An Admonition. 

© Oy the EJeuation of the pole now firſt 

ound after this manner, you may. by the 
lame praQiſe haue 
2 The Azimuth of the Sunnz out his declinati- 
on and the difference Alcentiona)l giuen. 
3 The angle of the Sunnes poſition our of the dat- 
ference Aſcenſionall, and the Eleuation of 
the the pole giuen. | 
4 Thc De:lination of the Sunne our of the Ele- 
u2tion of the pole, and Azimuth of the Sun 
giucn, 
5 And laſtly, you ſhall finde the Difference 
Aſcentional oat of the Azimurh of the Sunne, 
and the angle of the Sunnes poſition giuen. 

D's The 
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The fourth Example. 

Er the Declination of the Sunne bee giuen 

the complement of SP 11 degr. 35.5r, 
And the Eleuation of the pole B P, or the com- 
plement of P Z 54 degrees, #Andler the angle 
of the Sunmes poſition the complement of 
BSP,or P SZ be ſought for, And here like- 
wiſc,becauſe the extreame parts are oppoſed 
to the middle, therefore 
Outofthe Log.of BP 54 deg, +311935 
rake the Antilog.of the ex4Y. A 20637 
plemenrofPS 11.dep.35.51, 5 —— _ 

and there willremaine 191308 the 

Antilogaticthme ofthe complement of B SP. 
34.deg.1g zr.almoſt, the angle of the Poſit:04 
of the Sunne ſought for. 


An Admonition. 

Efides the ar2le of the Sunnes poſition 

found out by this fiſt praftiſe, there is 
found 

2 By the ſame practiſe the Declination of the 
$#unnc,out of the difference Aſcenſionall, and 
the Azimuth of the Sunne ginen. 

3 The Difference Aſcenſionall 18 found out of 
the Eleuation of the polc, and angle of the 
Sunnes poſition ginuen. 

4 The Elenation of the pole is found by the 
Sunnes Azimuth, and his declination gl- 
ucn. 

5. The Azimnthof tho Sunne is found , our of 
the angle of the Sunnes poſition,and the dif- 
ference Aſccnſionall. | 

6 Ina contrary order, The Anele of the Suns 
Poſition is found by the Azimuth of the Sun, 
and the differcace Aſccnſionall giuen. 


— 
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7 The declination of the Snune 1s had our of the 

anglc of the Sunnes poſition,and the eleua- 
tion of the pole-giuen. 

8 the Difference Aſcenſionall is found out of 
the Sunncs declination, and Azimurh giuen, 

9 [he El:uation of the Pole is had out of the 
Ditf:rence Aſcenlionall,and the angle of the 
Suns polari=n being giuen, 

10 And laſtly, The Azimuth of the Sunne is 
found by che Eleuation of the pole, and the 
Suns declination giuen, 

And .o in imitation of theſe foure exam- 
ples, thutie ſeucrall queſtions of Circular 
parts ina right-angled quadrantall, and as 
many in a not-right-angled quadrantall, are 
reſolued by this generall Conlequent, by the 
bench: of one Addition or Subtraftion one= 
Jy. Bur for the vnderſtanding of the latter 
part of chi; Conſequent, of the kindes of ar« 
ches, ſee the 3. 4.5 and 6 Examples of the 
Chapter following. 


0/ Not quadrantels mixt, 
CRAP. VV... 


Near therto hath beene taught the 
| El doftrine of quadrantall Sphes+ 
Y 7% 0} I 'tcall triangles : there follows- 
"7x eth now the dottrine of Sphe- 
ig & fg, ricall triangles not quadran- - 
ta l. 
1 1 not quadrantall is a Sp" '- 
ricall triangle whereof neither ſide nor angle 13 4 * 
quadrant. 
2 4 nut-quadrantall u reduced 'o two quadrants 
fats, if from te top eith ra pcrpen cular of & | 
D 5 quadrant 
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quadrant arch be let downe to the baſe (extended 
as aeed ſhal be) 

The perpendicular falles within the trian- 
gle,ift! e angles at the baſe bee both of onc hinde ; 
but it falles without if they bee of divers kindes, 
and contrariwiſe, 

The quadrant arch falles without the Triangle 
if the legs be of one kmae , but within if they bee 
of diuers kindes,and contrariſe, 

Out of the ſixe parts of a not quadrantall three 
2inen only, are ſufficieut to get knowledge of the 
reſt,except of the three giuen whereof one 15 opp0- 
fit to the gther, the third be neerer to a quadrant, 
then the other given of the ſame hinde : for in this 
caſe it is required alſo,that the kind of the part 
which oppoſite to the third be alſo ginen,that the 
vtyer parts may be knowne, 

Examples of this caſe are the 4 and 
6 exawples following. 

The three parts gitten are either mixt or pure. 

They are mixt whereof one u of a diuers kinde 
from the other two : As when two ſides and any 
angle are 7iken, or two angles with any ſide, 

In minsled parts giuen, if from that tearme of 
the ſide einen, in whoſe other terme u the augle g1- 
ren, a perpcadicular or a quadrant arch ſubten- 
ding that anzle, fall to the baſe, the not-qua- 
arantall triangle ſhall be reduced to two quadran- 
zals that may be known by the 9 Sef.of the 4 chap 
of this booke. 

And therefore,the parts of a not. quadrantall, 
becauſe they are all one with the paris, or remain- 
ders of theſe parts to a ſemicircle,are'eaſily known, 
the kindes of the parts being yet firſt knowne by 
tbe ſerond,third,and fourth Seflion of the third 
chapter of thy booke,or elſe by poſition. 


An 
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An Example of two fides,and the angle + 
betweene them giuen, 
S for yſe and exerciſe ſake, let thire be a 
'pherical triangle not quadrantal deſcri- 
bed on the ſuperficics of the Primum Mobi- 
le P ZS repreſenting the pole,the zenith,and 
the Sunne ; whereof there be ſix parts. 
” fide ÞP Z, which is the diſtance of the 
pole fromthe | 
zenith, or Z.Renith 
the comple- | 
ment of the 
poles eleua- P 


t10n. B/> 29, ; 


The fide 69 
ZS, the di- 
ſtance of the zenith and Sunne,or the come 
plement of che Sunnes height. 

The fide P S,the diſtance of the-poleand 
the Sun,or the complement of rhe declinati- 
on of the Sunne from the Equator. 

The angle Z P S,the houre of the day, of 
the degrees of rhe Equator. 

The angleP Z S, which is the Azimuth of 
the Sunne from the North. 

The angle P S Z,which is the angle of the fi- 
ruation and poſition of the dunne ro the pole 
and zenith. 


- Of theſe ſix parcs let any three be given, 
. -4.* panty 


partly angles, partly ſides, For example [ak-s 

The boure angle ZP S 42 degr.29 59. which 
ſheweth two of the clock afternoone 49 59. 
and 56", 

And theſideP Z 34. the complement of the 

eicuz2t:on of the Pole, 

And rhe fide P S 69.the complement of the de- 
elinationof the Sunne, 

Our of which thar- rhe other three 
partes may bee gotten : from Z che end 
of the ſide Þ Z that was giuen, let the per- 
pendicular Z M, or rather (if you will) the 
quadrafit Z H be drawne downe, ſubrcnding 
theahele Z P S, and reducing the not-qua- 
dana propoled PZS into two triangles 
quadrantall inthe angle M,which are P M Z, 
4 M S,as in the firſt figure : or if you bee de- 
lighted withvarictic, let them be reduced co 
two triangles quadrantall in the fide Z H, 
whichare Z H P, and Z HS, az in the ſecond 
figure, All the parts of which quadrantals 
you ſhall get by the ninth ScQtion of the 4*Þ 
Chapter of this booke, 

For by hauing P Z giucen »——-34 deg. 

andZPÞP M,orZ P S- — 42 deg 29 59 
You may find the perpend.Z.M 22 deg.11.4y 
Awdthe angle Þ Z M———=;2 dcg.q46.38 


And the ſide P M + —26 deg.26.29 
Which P M being taken out : 69 deg. 

of PS p_ HE ROPE" 
There remaines MS. =—=42 deg 33.31, 


Nowthe fide MS, and the perpendicular 
; ZM beitrg knowne, you may(by the ſaid 
ninth Se@ion of the fourth chaprer: of this 
booke,) finde our. 

The angle oppoſite to the perpendicular 
MS Z,or that which was ſought for PSZ 


gi: dog bf 
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And ihe fide thar was ſought S Z. 47 dep, 
And the angle M Z $ — 67 de-38.1t 
Which being added ro ÞP ZM—-52 de.46.38 


Makes P Z5 the angle ſought 120 de.24.49 
You haue therefore three parts which you 
ſought ivr, tound by heipe of the perpendi. 
cular Z M of the former figure. 
You may »lio ftinde the ſame by helpe of 
the quadrant Z H inthe Jatrer figure, 
For hauing P Z gruen— 34 deg, 
AndZPS.o ZPH 42 deg, 29: 99. 
You may finde by the ſame 9. Sct.of the 4, 
chap.of this booke, 
The angle Z H P——22 deg. 11. 47. 
And theangleP ZH — 142 deg. 46-38. 
And the (ide P H=— 116 deg. 26. 29, 
Out of w<Þ PH ſu'traRP S 69 deg. 
there remaines the fide SH 47 deg. 26, 29. 
Which fide S H being now has rogether 
withrhe angle ZHP 22deg.11 47.you 
may alſo(by the ſaid g SeAion o the 4.chap. 
of this book) finde our 
The angle HS Z 
And the remainder 
th2rof to a ſemicir- &——=3 1 deg.6.F that 
ctc.the angle PSZ. was ſought for, 
And the ſide $ Zo 47 deg. that was 
ſought for. 
And laſtly the angleHZS 22 deg. 21. 49- 
which being taken out 2 dew of ft 
of HZP. : -% WAS, yet, 
Thereremaines P Z S——120 deg 24 49. the 
ether angle that was ſoughrfor,in all poynts, 
as before, 


148 deg.53.55- 


An Admonition. 


| imitation of this example, nin2 diuerſe 
queſtiuns 
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queſtions may be reſolJued both of this, and 
any triangle, For by the Eleuation of the Pole, 
and the houre of the day, and the declization of 
the Sunne that day, being giuen, there is had, 
as afore: 

x The Azimuth of the Sunne, 

z The height of the Sunnc. 

3 The angle of poſition of the Sunne :allo by ha- 
uing the declination of the Sunne,the angle of the 
Sunnes poſition,and his height giuen, you haue 
4 The Sunnes Azimuth, 

s The Elexation of the Pole, 

6 The houre, or houre-arch, 

Alſo if you haue the height of the Sunne, hu A- 
2muth,and the height of the pole giuen, there 
1s found, 

7 The boure of the day. 

8 The dcclination of the Sunne. 

9 Andatbe angle of the Sunnes Poſition. 


The ſecond example of twa angles ginen, and 
the [ide betweene them, 


Tr angles in the figures going afore, be- 
ing glue, tO wit, 

The boure angle TZPÞ S 4x deg. 53. 
& the azimuth of the ſug Þ Z 5.120 degot4 45: 
wich the fide between 
them,being the compl. GP Z 34 deg. 
of the poles elenation 
The other 3 parts are ſought our. For as a- 
fore, 

Hauing firſt given Z M. 22. deg.11.47- 
And — PM 26 deg, 26.29. 
And the angle —Þ Z M.52 deg. 46. 38. 
wel being raken out of P Z S.12o0 deg. 2.4 49- 


there being lefr remai, MZS, 67 deg. 38. 1, 
By 


v 
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By which MZ S, and Z M, alicady known, 
there ſhall art length be found, 


The ſlide ZS —— 47 deg. the fide 
fought for, 


'Andthe angleZSM, orZSP.3rdeg 6.5. 


the angle ſought for. 
And the fide MS, 41.deg. 33. 31s 
which being addedto PM. 26.deg.26. 29. 


the ſide remaineth=—=P S 69 deg.which was 
ſought for, 

And theſe you haue by meanes of the per- 
pendicular of the former figure. In like man« 
ner you may finde the ſame by helpe of rhe 
quadrant of the latter figure. For they are 
found by the ninth Seftion of the fourth 
chapter of this booke. 
by hauing giuen the angle P H Z.22,de.1 7, 47 

And the angle P ZH.142.de.46.38 


Our of which the a2. T20 de.24 49 


civenP Z S being giue — 
There remaines - S ZH.x2 de.21.49 
which rogether with the angle PH Z. now 
knowne, all the reſt of the parts arc brought 
forth, viz. 
P Z,.. 3460 
ZPS. 42 deg. 29. 59. 
PS, 69 deg. \ 
PSZ. 31 dep. 6. $5. 
SZ. 47degp. 
ZSH. 148 deg.53.55« 
SH 47 deg.26.29. 


An Admonition. 
FP imitation of rhis example,nine diverſe 
queſtions of this and of any other triangle, 


are reſodlued, 


For the houre of the day , the Elcuation of the 
pore, 
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pole, and the ſuns az/muth being giuen, there 
is had, 
x The declination of the ſunne, 
2 The angle of the ſiuanes poſutzon, 
Che height of the ſunne, | 
Alio, the houre-of the day, the declination of 
the [unne, and angle of the ſunnes poſution being 
giuen, there 1z.had, 
4 The height of the ſunne, 
5 Theſunnes azimuth, 
6 Thebetieht of the pole, : 
A'ſo, the anzle of the ſunnes poſition, the herght 
of the ſunne,% his azimuth being giucn, there 
is had, 
7 The height of the pole, 
8 The boure of the day, 
9 The azclination of the ſunne, 


The third example of two fedes giuen whereof that 
which is neereſt ts a quadrant, ſubtendeth 
the angle giuen. 


| oh the figures afore, ler there be given 
The fide m—PZ, 34 deg, 
And that which i« neerer : 
then it ro a quadrant, R LD. 47 Ory- 
With that angle which = 
this fide "wes. 9s = CES HE00: 25.59 
By the 9 SeR. of the 4.chap. of this Booke, 
let there be ſought our 
The (ide Z M 22 deg. 11.47 
And the angleP Z M 52 deg. 46 38. 
And the fide P M 26deg. 26.29, 
And in like manner you may haue . 

ZSM 31deg. 6.5,or ZSP' 
tlic angle ſought for : which is moſt cerrain- 
Iy known. (by the 2 Scat.z.chap.of this book) 

I 
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to b- lefle then a quadrant, namely, that ir 
iS3 I deg 6. i. ad that it js not I48 deg.53.55 


Alſo you may haue <6 2 
rhe anglc c——_ 8 MZ5 7.deg.3 $3.11 


which being addedro PZMgs: deg. 46.38 


makes the other angle PZ S 120 deiz4-49, 

which was ſought for. 

Laſtly,you ſhall haue 6-4 
Neat _ MS 4: deg.33.3r 

Which being added ro MP 26 deg.26 29 


makes the fidexzwe PS 69 deg. which 
was ſought for, 
No otherwiſe (if you will) you may find our 
the ſame by helpe ofthe quadrant ZH of the 
lattce figure, 

The fourth example, of two giuen ſides, whereof 
that which 1s leſſe ncere a quadrant ſubten- 
deth the angle given, and that which is 
neereſt, ſubtendeth au angle of the 
khinde einen onely. 


dmit there begiuc | 
the oro. | ZS 47 deg. 


| And that which ts nor(. PZ 34deg- 


_ a quadrant; 

With that angle which =__ 
this ſubcendech | ; ZSP 3xdeg.6'5 
And ler it be giuE,thar the angle'w<Þ ZS ſub- 
renderh,thar is the angle SPZ,1is by kind lefle 
then 24 quadrant : therfore the perpendicular 
ZM bcing let down from Z io the baſe PS(as 
beforc)ur tne quadranr Z I(as here) ſubren- 
ding the civen angle Z SP. By the g Set, of 
the 4 chip »f ris booke, let the other parts 
be gotten (as for cxerciſe and varieties ſake) 


by the quadrant of this figure, Z I, you may 
ger 
The 
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The angle Z15S 22 deg, 11. 47, 
And——1ZS—157deg.z8.11. 

F wy 5 [nn=1323 deg.33-31s 
and in like maner IM = 

ys EZ 137 deg.z0.=1, 
& byconſequent} S Þ Z.m gz deg,29 59. 

the angle —— 
that was ſought for, 

Becauſe by the giuen pofition,ir is expreſ- 
Iy declared to be ſeſſe ithen a quadrant : 0+ 
rherwiſe except the kinde therof were giuen, 
it would be vncertaine (by the 1.ScR. of the 
3.chap. and the 5 ſeR. otthis chap.) .for it 
might _— haueheen 137 deg.30.r.. 

So alſo (hal! you haue EE 

he ls x IZP, 37deg.13. 22 
which being taken out of I Z S.157 deg.38.11 
there remaines the L— — — 
other angle ſought, © P ZS.1290 deg.24.49 


To conclude you EIIRGOs, P, 6 de : : 
ſhall alſo haue : 3 008433 3 


Which being taken ſhot S. 132 deg.33.31 
out of 

There remaines 

ſide that was ſought for. 

You ſhall alſo hic the ſame markes (as it 
were) if you ſceke the account or number 
of the parts, by helpe of the perpendicular 

Z M of the firſt figure. _ 


—PS. 69 deg, the 


——_— 
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An Admonition. 

Y imitation of the third example going 

before, and this fourth, there are reſo]- 
ued eighteene diuerſe queſtions of this and 
any other triangle.For(as it isin the 3 cxam- 
ple) the height of the pole,the height of the Sun, 8 
boure of the day,being giuen, there is found, 
x The Azimuth of the Sunne. 
2 The anele of the Sunnes poſition. 
3 The declination of the ſunne. 

Alſo, the Elewation of the pole, the height of 
the ſunne, and the angle of the ſunnes poſition be- 
ing giuen, (as in the fourth example ) there 
are found, 

4 The Azimuth of the ſunne, 
5 The hogre of the day, 
6 Tye declination of the ſunne. 

Aiſo,the hetoht of the (unne, the declination of 
the ſunne,and boure of the day being giuen,there 
is found, 

7 The anele of the frames poſition, 
8 The Azimuth of the ſwnne, 
9 The E!enation of the pole. 

Alſo,the height of the ſane, the declination of 
the ſunne,and Azimnth of the ſunne being giuen 
there is found, 

10 The angle of the ſunnes poſition, 
11 The boure of the day, 
12 The Eleuation of the pole, 

Alſo, the declination of the ſunne, the Eleuation 
of the pole,and the anele of the ſunnes poſution be= 
ing giuen,there is found. 

13 The Azimuth of the ſunne, 

14 The height of the ſunne, 

15 The houre of the day. 

Alſo,the declination of the ſun, the height of the 


polech axmuth of the ſun being ginen,you _ 
The 
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16 The honre of the day, 


17 The angle of the ſunnes poſition, 
18 The height of the ſunne, 


The fifth example of tw» angles giuen,the neerer 
whereof to a quadrant is ſubteaded 
by the fide giuen, 


| pa Triangle PZS of the firft {Dia« 
gram, 
Let _=— angle; PSZ C 31.6. 5 
CC HU CN omen 
And SPZ which is nce- 
rer then it to a qua- Ate 29. 59s 
dranr = — 
With the fide Z S ſub- 'P-.2 
rending the ſame 5 _r_ 


Our of which P SZ, 
and SZ, is found _ 1.47. 
perpendicular SMm— 

(By the 9*Þ of the 4*Þ of this booke.) 
And the other parcs | 
of che quadtrantal, Cr 7 S. 67, 38, It, 
SZ M, to Wit, —— 


And the ſide m— MS. 42. 33-31 


As allo by this perpendicnlar,with the an- 
gle ZP S being giuen, or the angle ZP M, 
all the partes of the quadrantall Z M P 
are found. 

As tuſt the fide ſought for P Z, For this 
1s myI(tcer:ainely knowne ( by the ſecond 


S:ncence of che firſt Chapter of this book) - 


to be leſſee then a quadrant, namely, that it 
Is 34,and not 146, 


Thcn 
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Then we hauePZM. 52,46, 38, 
Wech being addedto SZM. 67,38, 11, 
there'is made the angle P'Z $.120,24, 49, 
Laſtly,therc is alſo had P M. 26,26, 29, 
Wei being added to=——MS. 4:, 33, 31, 
There ts made the 0- TS 
—_— $ PS, 69, 6. 6, that 
was ſought for. 
You may alſo finde out theſe parts other- 
wiſe(if you wil)by the two'quadrantals of the 
6gure next going before, ZI S, and ZIP. 


The ſixth example of two giuen angles, whereaf 
that which is not neereſt a quadrant is ſubtended 
by the ſide giuen, and that which u neereſ}, is 
ſubtended by a ſide,whoſe kiade 
onely 8 g14en, 


Oc the triangle P Z S of the firſt figure, 
iet there be go 

The angle, ZPS., 42,29, cg 

And thar which is not " wy " ”= 

necrctoa quadrantas ir ZSP. 31, 6, 5'3 

With the fide ſubren2? ____ 2 28 

- dingrhe _ 7 6. 30> 6. 6s 

And ler it be knowne that the {fide ZS, ſubs 

rending the angle ZÞ'S, is lcfic then a qua=- 
drant. ES | 

By theſe thus guenylet? 7 4 2, x4 on 

the perpend: be ſought for. $7 RAG TNIP 

And the other parts of the quadrantall 

P Z M. | - 

To wit the angle P Z M. 52,46, 38, 

And the fide =———P M. 26, 26, 393 

As alſo bv this perpen- Rf 

dicular, together with $ZSM or ZSP-31,6,5 

the angle giuen mem Tex 


Let a)l the parts of the quadrantal ZMS 
be ſoughr, 
As ff the deſired fide Z $ 47. 0.06. be- 
cauſe that by poſition giuen, it is expreſſely 
declared to bee lefſe then a quadrant, other- 
wiſe it might haue been here 133.For(by the 
firſt Chap z and 5 of this booke) it is vncer- 

raine, except the kinde thereof be exprefie» 
ly giucn, | : 

Then the angle M Z S-67, 38. 11 
which added to the angle MZ P52. 46. 38 
Maketh the angle Þ Z $.120. 24,49 
which as deſircd, 
Laſtly,there is allo TJ. oT 10 
* bratacd $M. 48, 33-30 

Which added to the fide —--P M, 26, 26,29 

Maketh the baſe defired— P S. 69, 6, 606 
You may alſo moſt eafily ger the (ame parts 

out of the two quadrantals PHZ, and SH Z 

of the ſecond figure, 


An Admoxition. 


Y imitation of the 5 exawple going afore, 
and this fixth, 18 ſeverall queſtions of 
this and any orher Triangle are refolucd. 
For (as in the fifth example ) out of the 
Angle of the poſition of the ſunne,the hourc of 
the day, and height of the ſunne being giuen, 1s 
potten, 
I The Elenation of t/1e pole, 
2 The Atimuth of the ſtemnc, 
3 The declination of the ſurne, 
Alſo (as in this fixth example) by the boure 
of the day, the angle of poſition of the ſunac, and 
height of the pole being giucn,there xs gotten, 
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4 The keight of the ſunne, 
5 The ſunnes Azimuth, 
6 The declination of the ſunne. 

Alſo by the houre of the day, the azimuth of the 
ſunne, and the height of the ſuxne giuen, there 
be gotten, 

7 The declination of the ſunne, 
8 The angle of the ſunnes poſition, 
g The beight of the pole. ; 

Alſo by the houre of the day,the Azimuth of the 
ſunne, and the ſunnns declination giuen, you 
haue, 

10 The height of the ſunne, 
11 The axgle of the ſunnes poſation, 
Iz The height of the pole. 

Alſoby the Azimuth of the ſunne, the angle of 
the ſunnes poſition, and the declination of the ſu 

tuen, there bee gotten, 
13 The height of the pole, 
14 The houre of the day, 

15 The height of the ſunne. 

Alſo bv the azimuth of the ſunne, the (angle of 
poſition of the ſunne, and height of the pole gi- 
uen, there be gotten, 

16 The declination of the ſunne, 

17 The houft of the day, 

12 The teight of rhe ſunne. 

An4 ſo by the method of this Canon onely, 
foure and fifrie ſeuerall queſtions of the 
ſame triangle, not being quadranrall, are re- 
ſolucd. The reſt ſhall bee reſolued hereatrer, 

ky theſe therefore it is maniſeſt, thas of two ante 
gles,and their ſubtending fides, three being gue 
the Logarithme of the fourth of them at the leaſt, 
ſhal be made known euen without any deſtrip!108 
at all of the quadrantals.For out of the ſum of the 


Logarithmes of the angle and ſide adioynimg there- 
29 
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zo being giuen, ſubtraft the Logarithme of the 
third thing that 3s giuen, and theace ſhall come 
#he Logarithme of the fourtb that was ſought far ; 
and that fourth it ſelfe ſhall alſs be made known 
if the kinde thereof be net unknowne. 

As may be perceiued by the third, fourth, 
fifth, and fixth examples going before. For 
of rhe angles of the baſe, Z P'S, and ZSP, 
and of their ſubrending leggs Z S, and ZP, 
ter three bee giuen, (for examples ſake) 
The legs Z S.47 deg. and his Logar. 312858 
_ oo F346 and his Logar. 581261 
W1th the angle adioy-@e 
ning,Z P i 29, 59 & mis LOgar. 392172 
added to the Logar. of Z P laſt mentioned, 
Their ſumme is, - =_ — + 973433 
(which is the Logarithme of the ſecret and 
ſuppreſled perpendicular Z M, or of the an- 
gleZHS,or ZIP.) 

Our of which ſubtract 2 mann} 212858 


the Logar. of Z S—— cit 


There remaineth the rnn———_ 660575 


Log:ofthe 4** ZSP.S 
that was fought for. 

Therefore the fame fourth it ſelfe Z S P. will 
be 31.6. 5". Becauſe (by the ſecond Seftion 


o 


un. 


AL 
OC 


mom rm 


of che third chaprer) it is proned ro bee lefle | 


then a quadrant. 

Now contratiwiſe, 
There being igiuen ZF m_ $1261 
34 deg. and his Logar. C 
And Z S 47 deg. and his Logar. + 312858 
w*Þ the angle adioynin ; 
thereto Z FP, 31,6, Nm ; & his Log,660575 
added to the Logarithme of : 


the fide laſt mentioned,Z FS, 


The ſumme is eownw;rcrumans 4973433 


. 
- 


—_—— 
Ly 


Our of which take rhe Log.of ZP 4581261 


There will remaine w—_ 
Log arithme of the 4*? — 


that was ſought for : thar is, ZPS, whoſe 
arch (by the x Se. 3. Chap.) is vncertaine 
wherher it be 42, 29, 59, or 137, 30,1,except 
it be knowne by poſition giuen whether ic be 
greater or lefle rhen a quadrant. 


Of not-quadrantals which ge pure. 
Cnay, VI. 


ſtherto wee have ſpoken of 
& intermingled parts giuen : 
} now follow ſuch parts as 
h are pure. 

NI They ere pure when the 
t; three parts giuen are of the 
ſame kindegand they are ether 
three ſides giuen, and the angles ave ſought fore or 
the three angles giuen, and tbe ſides are; ſought 


for, 
An Admonition. 

Although the pure parts ave the former in ye- 
gard of their fimplicitie, yet for their difficultie 
they do worthily take the latter place. 

In Sphzricall Triangles, 

Helfe the baſe, and balfe the difference of the 
legs being taken together, and the Logarithme 
thereof, and the Logarithme of the difference of 
them being added together;and out of that ſlimme, 
the (imme of the Logarithmes of the-legs being 
ſubdu#td, the balfe of that which remaineth 1s 
the Logarithme of balfe the werticall angle. 

Becauſe Regzomentanrs in the ſecond chap- 
ter of his fch booke of Triangles,and pa * 

_ E 0 
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do reach,that as the refangle, compreheded un- 
der the right ſines of the legs, is to the ſquare of the 
whole ſine : ſo the difference of the verſed ſines of 
the baſe,and difference of the legs is to the wer(cd 
ſine of the verticall angle, Secing alſo as that 
difference is to this verſed fine: ſo is the re- 
angle made of the right fines of the ſumme, 
and difference of the halfe baſe, and halfe 
difference of the leggs, to the ſquare of the 
right fine ofhalfe the verticall angle(for this 
laſt reangle is to thar difference of the ver- 
ſed fines,and this laſt ſquare to that vyerſcd 
fine in a 500@000!t 914 proportion, the whole 
fine being 10000000) therefore it ſhall fol- 
low, that as the refangle contained wnder the 
right ſenes of the leges, is to the ſquare of the whole 
fe, fo ſhall the reftanele made of the right ſines 
of the ſumme and difference = halfe baſe and 
balfe difference of the leggs Sto the ſquare of the 
Tight ſinc of balfe the verticall anzle, And by 
conſequent (our of the Corolarie of the fixg 
Definition of the firſt Chapter, & ihe fourth 
Propoſition of the ſecond Chaprter,and third 
Problem of the fift Chapter firſt Booke) The 
ſumme of the Logarithmes of the leggs ſubtrafted 
out of the Logarithmes of the ſumme and diffe- 
rence of the halfe baſe, and balfe difference of the 


leggs, leaueth the double of the Logarithme of balf 


the verticall angle, as is abouclaid, 

Secondly, balfe the baſe,and balfe the aggregate of 
the legs being taken together, and the Logarithme 
thereof, and the Logarithme of the difference of 
them being added together; ex out of that ſumme, 


the ſumme of the Lozarithmes of the legs being | 
ſubtrafted, the halfe of that which remaineth & || 


the Antilogarithme of halfe the verticall angle. 


For the ſumme of the Logarithmes of the 
ſumme 


f 


alt iS 
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ſumme and difference of the halfe baſe, and 
balfe ſumme of the legs of this propoſition, 
hath no other proportion te the ſumme of 
the Logarithmes of the ſumme and diffe- 
rence of the halfe baſe, and halfe difference 
of the legs of the former propoſition , then 
the double ofthe Antilegarithme of halfe the 
verticall angle hereghath to the double of the 
Logarithmc of the ſame halfe vertical] angle 
before : The demonſtration whereof belon- 
geth to another place, 


An Admonition. 


[ N Sphericall triangles alſo,we take the true & 
Alterne baſt in the ſame ſence as before mn 
right lined triangles, that 1s, the one for the ſum, 
and the other for gþe difference of the caſes. 
Thirdly,the Di all of the aggregate,and the 
Differential of half the difference of the legs being 
added topether,and out of the ſumme thereof” the 
differentiall of halfe the true baſe being ſubdu- 
ed,there will remaine the Differentiall of balfe 
the Alterne baſe, 
The fundamentall reaſon hereof is, be- 
cauſe that as the Tangent of the true halfe baſe 
z5 to the Tangent of halfe the ſumme of the legs, 


fo bs the Tangent of halft the difference of the legs 


to the Tangent of the Alterne balfc baſe. For the 
Logarithmes of Tangents are the Differenti- 
als of their arches, by the 22 and 25 Sc. 


'3.Chap.1.Booke. 


And therfore ſhall that equalitie of the Lo- 


- garithmes or Differentials'follow this analo- 


gic of the Tangents (by the 4 Prop. 2, Chap. 
I. Booke.) But becauſe the readers hereof 
wil perhaps require of me the demonſtration 

E 2 of 
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ef this fundamentall analogie, or proportion 
of Tangents (hitherco vnknowne) Iwillhere 
therefore ſhew the ſame, ſo farre forth as 
the ſhoreneſle of this abridgement will per- 
mit, . 

Letthe Sphxrerherefore A F P Glyevp- 
on the flat ſuperficies H IK Q , that they.may 
touch each other in the common poyart A : 
from which by the center of the Spheres, 
Jet the right line A © P be raiſed, cutting the 
ypper halfe of the Sphzre in the poyart P, 
2nd ſo A®P ſhall bee perpendicular ro the 
plaineor flat HIK Q. Then from the angle 
A,lertbe deſcribed vpon the ſuperficies of the 
Sphzre, the triangle A a , ſharpe angled in 
2,or Ax Þbluntangicd in #,and the ſemicir- 
cles An P,and A>P,or A&P beingdrawne 
forth, raking a for the pole,according to the 
diftance > y, ora#& which is cquall thercto, 
draw the Circle « <} 85, cuttingaP. in 6,and 
> Aine},and AZ y in the poynts# and 3, 
From the poynta to the Arch AB» ler 
downe the perpendicular Arch > ps. Here 
therefore A> ſhallbe the greater leg, and > , 
-or>& the lefle leg, A 75 and A Zche baſes, the 
one true, the other altcrne, A#the diffe- 
,rence of the legs, and A « 1he ſumme" ef the 
legs, becauſe as anda 2 by the confiruRion, 
arc <qua!l to the lefle lega y ora #, This be- 
Ing done,and ſu ppofing F to be in Read of an 
.eyezor ſome lightfome body,from the ſame P 


ro the flat lying vnder HIKQ, let downe 
- the beame?P 3, cutting; the flatin 4 andulic 
- beame P:& cutting the flar in 'b.: and becauſe 
»8 A are in the ſame plain or circle with the 
lightrſome body P, their ſhadows c þ A fhall 
be ja the ſame right line, 
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Likewiſe from the ſame poynt P to che 
ſame plaine, ler downe the beame Þ,, cut- 


ting the plaine inc, andthe beame P & cut- ' 


ting the plaine ind, and becauſe es) Aarein 
the {ſame plaine and circle with rhe lightſome 
body.P : therefore their ſhadowes e d A ſhall 
be inthe ſame ſtceight line, Moreouer, be- 
cauſe P@ Ais perpendicalar co the plaine, 
therefore the triangles PAdand Þ Ae, and 
PAbandPAc areright angled in A: and 
therfore alſo Ad is the Tangent of the angle 
APAlorAP d& Ae the tangent of the angle 
AP + orAP e.Soalfo A biz rhe tangent of the 
angle AP AorA PhbandAc is the Tangent 
of theangle AP yor AP c ſuppoſing PA to 
be the gnomon or whole ſince. And becauſe 
Ad js the Tangent of the angle AP &, and 
AP#&is the halfe of the angle A@ 4), (by 
the 20 Prop. 3, Excl. becauſe this angle is in 
the center, and that in the circumference) 
therefore Ad is the tangenrof halfe the an- 
gle A ® 2, or which is the ſame of halfe the 
Arch A «}, which is the halfe difference of the 
|: gs. Likewiſe becauſe Ae is the tangent of 
the angle A Pe, and the angle AP* in the 
circumference is halfe the angle A © +in the 
center, therefore Ae is the rangent of halfe 


A®9, or of halfe the arch As, which is the 


halfe ſumme of the legs, In like manner in 
the baſes true and alterne, A bſhall bee rhe 
Tangent of the angle AP þ, or of halfe rhe 
angle A ©, or of halfe the arch A þ which is 


the one halfe baſe : and A c ſhall be the Tan- | 


gent of theangle AP y, or ofhalfe the an«+ 
gle A@®y, orof halfe the arch: Ay, which is 
the other halfe baſe. Now ſeeing it hath been 
ſhewed that Ab is the Tangent of one of the 


halfe 


Cuar.6 The ſecond Broke, 7 79 


halfe baſes,and Ac the Tangent of the other 
halfe baſe,and that Adis the Tangent of half 
the diffrence ofthe legs,and Ae the Tangenc 
of halfe the ſumme of the legs. I ſay,thar 
As A b the Tangent of the true balfe baſe, ts 
A e the Tangent of the halfe ſumme of the legs : 
Sois Ad the tangent of the balfe difference of 
the legs, to Ac the tangent of the altern halfe baſe. 
Or contrariwiſe, by making the truce baſz 
of the alrerne, 
As Ac the tangent of the true halfe baſ7,s to 
A e the Tangent of the halfe ſumme of the legs: 
So# Ad the tangent of the halſe differcnce of 
” legs,to A b tbe tangent of the alterne halſe- 
aſe. ' 
Which I proue thus : If the poynts b ede 
be in the ſame circle, then as Abis co Aec,fo 
is AdtoAc, And contrariwiſe, as wee [11d 
euen now (by 36 Prop.z and 16 Prop. 6.Eu'l. ) 
Bur the poynts 5c 2 fall in the ſame circle, 
For the ſhadow of any circle deſcrivedin the 
ſuperficies of a ſphxce comming from a 
IighifOme body in the ſame ſuperficies which 
is not in the circumference of the circle,ma- 
kerh a circle perfeQly round in the plaine 
perpendicular to the right line which goerh 
from the lightſome body by the center of the 
ſphzre, as it is manifeſt our of the Oprickes, 
& making of the Aſtro/abe : and by Apollonius 
in his 1 book af Conick ſeftions prop.5. But 
here the.cizete 487 * is deſcribed in the ſuper- 
ficies of the Sphizre, and the lightſome bo- 
dy Þ is wichourt the circumference of the cir- 
cle, and the right line that goeth from the 
ſame-by the center.(tharis P @ A is perpen- 
dicular to the plaine) therefore rhe ſha- 
dow of that circle which falleth ypon the 
E 4 poynts 
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poynts © c e, is neceſſarily circular, and per- 
feftly round. Therefore 

As AbistoAeg(ois AdfoAG. 

And contrariwiſc, that is, 

As the tangent of the true balfe baſe,is to the 
tangent of the halfe ſumme of the legs : 

So is the tangent of the haife difference of the 
legs,to the tangent of the alternc baife baſe. And 


by conſequent, the Difſereatial of the true halfe 


baſe,ſubtrafed out of the ſumme of the Diſſeren- 
rials ef the balfe ſumme and balfe difference of the 
legs,is equall to the Differentiall of the Alterne 
halfe baſe, which things we vndertooke to de- 
monſtrare. 

Therefore three fedes of a Sphevicall triangle 
being giuen, any one of the angles is had three 
wayes. | 

The firſt way is, That you make any ſide the 
b-ſ# (eſpecially that which commeth necreſt aqu@s 
drant) then . 

Adade halfe the baſe and halfe the difference of 
the legs together, and to the Logarithme thereof 
adde the Logarithme of the difference of them 
out of which ſumme ſubdutt the ſumme of the La- 
garithme of the legs : and the balfe of the remain- 
der is the Logarithme of an arch , which being 
doubled is the werticall angle, And ſo thereſt. 

As of the triangle P ZS$, ler the ſides PZ 
be giuen 34 deg. and ZS 47 deg. and SP 69 
degr.letthe an- oY 
ples bce _— 
out, and frſt the 
angle PZS c6- 415 
ming neereſt 2 
——_— whictP Fo 
SP 69 deg.(that 69.5” 


:8,the fide nereſt 


CY cc < oc i. . cu "x 


Z8 47 deg. 4312858 
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a quadrant) ſubrenderh, Therefore let this 
S Þ 69 be made the baſe : then 

Adde Z the baſe;P S—— 34deg. 30 

To 7 the difference of 
the legs P Zand Z $ — 
The \umme is 41 deg, 6, the Logar. 421504 
The differ, is 28 deg. 6. the Logar.. 756147 


—_—_———_ 


The ſummeis +1177652 
Adde the Logar. of rhe | 


leg P Z 34 deg.531260 
To the Log. of ihe ppt 18 


6 deg. 30 


—— 


—_4 


Subtra& ihe ſame out . | 
of the former _—y the reſt bs 203933 
whereof take the halfe 4 141766 
Wch is the Lopgar. of 60 deg.1 2.24. .. 
and being doubled is r20 deg.24 45. the ver- 
ticall angle P Z S that was ſought for, 
No otherwiſe you may (if you will) finde 
out the other angles : but they ſhall be found 


more eafily by g Chap.5.0f this booke,becauſe 
(by 2 Sens. 3 chap.) they arc of a certaine and 


knowne kinde. 


The ſecond way is, that any fide (eſpecially that 
which is neereſt aquadrant) being made the baſe, 
you adde halfe tbe baſe, and balfe the ſumme of 
the legs together, and to the Logarithme thereof 
edde the Logarithme of the difference of them : 
out of which [umme ſubdutft the ſumme of the Lo- 
garithme of the legges, and the balfei of the 


remainder is the Antilogarithme of an arch,wbich - 


being doxbied, is the veriiall angle, and fo the 
reſt... 42 | | 
Ax of the ſame. TrianglePZS: 


Adde halfe ihe baſe P 5S. 34 deg, 39. 
Mis a. 


«h.... 


9 


I0 


legs PZ,and ZS. —— 


To halfe the ſum of the 2 40 dep. 36. 
The ſumme is 75 deg o. the Logar.' 2258295 
The Differ, is 6 deg. 0. the Logar. 34668 
The ſumme is 23292963 
Adde the Logar. of the 
leg.P Z34deg.581261 / 
To the Log. of the leg - 
Z S.47 deg. + 312858 
SubrcaQ che (ame our 
of the former ſumme, $ The cles tA 
whereoftake the halfe —+ 699422 
We<" js the Antilog.of 60deg.1 2024. 
and being donbled is 120 deg. 24.49. the ver- 
ticall angle P ZS ſought for, 

The other angles, although you may finde 
after this manner, yet you ſhall finde them 
more eaſily by 9 Chap 5.of this booke, For by 
the ſecond ſentence of rhe third Chap. tacy 
are of a knowne kinde, 

The third way is,that any ſide being put for the 
baſe, you adde the Differential of balfe the ſuwmme 
of the legs, to the Differentiall of balfe” the diffe- 
rence of the legs, and ſubtraft from the produd 
the Differentiall of the true halfeibaſe, and there 
{ball come thereof the Differential of #he alterne 
halfe baſe. The ſumme of which balfe. baſes is the 
greater caſe, and the difference the leſſe caſe, di- 
ſtinguiſhing two right-angled triangles, which do 
make knowne both their owne parts, and all the 
parts of the triangle propoſed (by 9 chap. 4. and 8 
chap. of this booke.) | 


As the ſides of the "triangle propounded 
P Z S being giuenzas before,ler the angles at 
the baſe ZP S, and ZS Þ be ſought for. 


ſumme is+894119 
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ally — ——— 
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Halfche ſum 
of the leggs $4 deg.3o, the Differ, x $7739 
PZ,&LS 1s 
Half che dif- 
ference of > 6deg.zs.the Differ 2172121 
them is- —a— — — 
Weceh added together, bring forth 2329851 
From which ſubcra&t | 
the differ: of hae $1is.34-deg-36 750IS 
the true baſe PZ. JH- -- — 
And there will remaine 1954839 
Which is the Differencial of 8 deg. 3.31. balfe - 
the alterne baſe, | | 
Adde therefore together the two balfe ba- - 
ſs, to wit, 
Halfc the true baſe 34 deg. 30 0. 
and half the altern baſe 8 deg. 3. 31.' 
And they make —42 deg. 33.31, the * 
pum caleMS, | 
ake the one out TY 
ofthe wear, Sreſts 26 deg.26.29, the: - 
leſſe caſe Þ M.. 7 
Therefore by helpe of -theſe' caſes,. you 
haue now two triangſts right:angled -art M, 
thatis PMZ,andS Z, which do lay open : 
both the perpendicular Z M, and the verti- 
call angles PZ MandSZM:'or(ifyou will) 
P Z S(by 9 Chap. 4 and8$ Chap..s ot this book) 
Bur theſe things being omirred, let ys return + 
__ 
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to the angles of the baſeZPS, Z SP which 
were ſought for, 
Adde the Differential of rhe 
caſe Þ M. 26, 26,29 alread : 698552 | 
found (by g SeF.4 Chap.) F So. 
To the Differemiall of the 
cecmplement of ÞP Z,which Tn 93771 
56 degrees — — 
There will come fortht—+30478r 
Which is the Logarithme of the comple- 
ment ofthe angle Z P S, which complement 


is 47 deg, 30, I, 


Likewiſe, 
Adde the Differentiall of the 
greater caſe S M42 de.zz, 31 C—= + $5324 
already found by the g Set. 
To the Differentiall of the 
complement of S Z, which is Cm 69870 | 
43 degrees — — 
* There will come forth=—+ r55194 | 
Which is the Logarithme of the comple- 
'raent of the 8ngle Z S P,which complement 
is 58 deg.53, 55. . 
» &F Buthere remewber,thar nor the parresP Z 
34,and ZPS,orSZ47,andZsS P, burrheir 
- complements, that is, 56degr. and 47,30,7, 
and 43 deg.and 58 53,55. are here called cir- 
cular parts, (by 2 Chap. 4. of this booke) 
Therefore the true angle ſought for ZP S, is 
42,2.9,59- : 
AndZSPis31,6,y. 
As italfo manifeſt by 8. Se, Chap 5-0f this 
booke. 


Andther example of the ſame triangle, 


an* 


- % 
<= - 


THe fame: triangle PAS being placed o- | 
| Oo : Fre cberwilc, 


2 


- % 
<= - 


Adde therefore the Diffc- 
xentiallof the ſame T Z Se 1074530 
18, ſill, YI&, mcg! 
oF! To- 


 thetrue baſeS Z,viz.of 
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therwiſe, let ZS be the baſe, and the fides be- 
ing giuen,as before, letthe angle PZ S. bee 
ſought for. Therefore 


Halfe the ſum 


of the legs SP 5 t deg.zorthe Differ-228865 
and Þ Zi3—— 


Half the diffe-,. 

rence of them $17 de.36.the Diff. 1154234 - 
m— RE 

Which added rogether, 


bring forth the Differ, je —— 
From w®©® ſubrraft the 


Differentiall of halfe S de, 39 +33 646 


And there will remaine =. $925 29 
Web is the Differential of 42 deg.21.11. halfe 
the alterne baſe, 
Adde therefore together the rwo kalfe ba« 
ſes,to wit, 
Halfe the true baſe 23 deg. 30, 0. 
And half the alterne baſe 42 deg. 21, It; 


And there wil come forth 65 deg. 51,11, che 
greater caſe ST, 

Take the difference of them.18 deg.51,11,the 
leſle cafe'T X. or T 2, 


. 
. _ " 
EN BP EB. £8 gar AIP" 2.4. I | 4" Pg 
_ GY - —_— i — bo . F : roomy 
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complement of Z P,which ——— 
is 56 degrees w— WY 
And from thence will ariſe +S+ 680749 


Which is the Logarithme of the complemear 
of the angleP ZT. 59 deg. 35. 

Of which anglePZT, ſeeing the angle 
ſoughcforPZS is the remainder to a ſemi- 
circle (which alwayes happeneth when the 
alterne baſe is greater then the true) the an- 
gleP Z S mnſt needs be 120degrees, 24, 45, 
otherwiſe if the true baſe exceed the alterne 
baſe, the angles PZT, and P ZS ſhall bee 
all one. 

An Admonition. 


go haue now three true wayes to finde 
out the angles by the ſides giuen,by cuc- 
ry one whereof three ſcuerall queſtions of 
this and any other triangle are reſolued. 
For by the elzuation of the pole, the beight of 

the Sunne, and declination of the ſunne being 
giuen, they that doubr are ſatisfied concer- 
ning the queſtion : whereby cither 

1 The Azimuth of the Sunne, : 

2. The angle of the ſituation and poſicion 
of the Sunne: or. 

3 The houre of the day is demanded. 

Hitherto wee baue found the angles by the 


fades, 
It remaineth to finde the fides by the atl- 
gles, 


In any Sphericall Triangle the ſides may bee 
changed into angles, and the angles to ſides : yes 
taking firſt for any one angle and his ſubtending 
fide,the remainders of them to a ſeqnicirele, 


For 
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For example [ake, 
LerQRT bea = ſake 
angle, whoſe angles 
ler. beeQ 47, K 111, 
and T_ 34- 
Let vs firſt take for 
any angle,as for R111, 
his remainder to. a ſc- 
micircle, which is 69 
degrees. 

I ſay thar theſe an- 
gles 47% 694, 34%. 
may bee chan- 
ged into ſides, & 
the rciangle 
PZ S going a- 
fore, and heere 
now againe Cx- 
preſſed ſhall be 
made. 

Wherein P Zis 34 degrees, : 

Z'S is 47degrees, ' 

AndPS is 69 degrees, 

As alſo of the angles of this repeated tri- 
angle ſhall mutually bee made the ſides of 
the other: | 

For the angle of this triangleZSP 31,65. 
is the fide of To other triangle Q R. | 

And the angle of this ZP $ 42,259, 59.is 
the fde of the other R T. "7 y 

And of the third angle of this triangle 
which is S Z P x 20, 24,49. the 'remainderte 
a ſemicircle rharis 59,3 5, 1, isthe fide QT 
of the'orher triangle, gd va 

The demonſtration whereof Bartholomew 
Pitiſcus, Adrian Metis and others ſer downe, 
therefore | thinke ir no need to I” the 
are 


J2 


23 


The ſecond Booke, Cuar.s 


ſame in this ſhort Treatiſe. 

From whence it followeth,that the three angles 
of a Sphericall triangle bemng giuen, the ſides are 
found by an eaſee conuer ſion, 

As in the former triangle QR T, ler the 
angles begiuen Q47, R 111, and T 34, let 
the ſides be ſought. 

For any one angle, for example ſake,(as be- 
fore) forR 1121, let the.remainder thereof to 
a ſemicircle 69 degrees be taken. 

Then 47,69,34 being ſet for ſides (as was 
done in the former rtiangle P ZS, þy any 
of the three wayes aboue written, ſeeke his 
angles, and you ſhall finde, : 

Apgainſtthe ſide47,the angle 42029.59- 

Antapainſt the (ide 34 the anglic 31,6. 5- 

And azainſt the fide 69 (which wee put 
for 111) you ſhall finde the angle 120,24, 49s. 
Therfore.in the rriangle propounded, QRT. 

For the (fide RT ſubrtending the angle Q 47 
ſer downe 42 29,59. 

And for the fide QR ſubrending the an- 
gle T 34, ſerdowne 31.65. 

Bur for the fide QT ſubrending the angle 
R 111. ſet downe 5935, 1 

Which are the remainder of 120 deg;24,49+ 
to a ſemicircle,becauſe before you rooke for 
111 his remainder ts a ſemicircle, that is 69, 
And ſo by conuerfion you fhal finde the fides 
by the angles. 

An Admonition: " 
Vrof this finding ofthe ſides by the an- 

FI gles giuen,three diuers queſtions of his 
and any other triangle, wharſocuer arcreſol- 
ved. 


As in the triangle PZ S ont of the houre of 
eds, th expnnthefthe Sunn, an Pang 


—w 
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gf the ſite or poſition of the Sunne,rhis propofiti- 
on going before, giueth ſarisfaftion to the 
queſtion, whereby either 
1 The height of the pole, 
z The height of the Sunne, or 
3 The declination of the Snnne is de- 
manded. 
Therefore (out of rhe $ ſet. of the former 
5 chap.and the 7 & 13 ſe.of this booke) you 
haue the ſolution of 60 ſeuerall queſtions, 
welt fall into any triangle : neither can there 
any moe varieties then theſe ariſe out of the 
manifold compoſition of any ghree parts, 
You hauc therfore a perfe& & abſolute do- 
cine of rriangles,as well Spherical as Plaine, 


Tut CONCLYSION. 


N?” therfore it bath been ſufficiently ſhewed - 


that there are Logarithmes, what thcy are, 
and of what wvſe they are : for with belpe. of thems 
we haxe both demon{tratiuely ſhewed and taught 
by examples of both kindes of Trigonometrie, that 
the Arithmeticall ſolution of any Geometricall 
queſt;on may moſt readily bee performed withont 
trouble of Multiplication, Dintſion, or extraction 
of roots. You haue therfore the admirable Table of 
Logarithmes that was promiſed, together with the 
moſt plentifull ſe theresf, which if (10 you 
of the learneder ſort) 1 ſhall by your letters vader- 
ſtand to be acceptable to you, I ſhall be inconraged 
to ſet forth alſo the wa;' to make the Table, 1nthe 
meane time,make vofe of this ſhort T reatiſe, and 
gre all praiſe and glory to God the bigh Innenter 


 endguider of all good workes, 


The end of the Treatiſe, 
Now followeth the Table or Canon of 
Logarithmes, 


50 | 


Deg. 89 


mi) Sines. | [Logarith Differen. 10. onal  Sines 
© ol [[nfixite, |[nfinite. .0/ | 1000000.c|56 
I 291] |8142567]8142568 -I||[L000000,c|59 
2 |__ $32|[7449419[7449421 -2 | 999999-8(58 
3 | 873|[7043952[7043956| 4 | 999999-6[57 
4 | I164|[6756275|6756274 *7,| 999999-3(56 | 
. $_|_1454|[6533131(6533130 "e111. 99999 9j55 If 
6 | 1745||6350810|6350808 I.6,| 999998. 6154 © 
7 | "2036||619665 96196657 * 999998.ofgz Þ| 
8 2327 6063128606316 w_ _999997-4\52, 
9 | 2618 15945345]5945342| © 3+5|| 999996-7151 ff 
I0| 290g| [1939986|58 39884 4-3/| 999995 9 
It 3280] 11744676 $744671| . 3-21 999995949 
I2| 3491 $657665$557658 6® | 9999944048 
13] 3781 \55776222977615 7-3|| 999992.8/47 | 
144 _4972| 5593 515503506 8.4 | 999991-7/46 þ 
I5| 4363 F345E3S434513 9.6|| 999990.5/4F 
16” 4954 $3699845369973| 10 9|| 999989.2/44 
T7 _4945| $329360£309;48 _ 12:3/| 999987.8143 
18| 5236} 5252202] 252188 13.8 9999863142 
19] 5927] SI98136|5198120 15.4| 999984-7/41]] 
20] 5818 5146843 5146336] 17-0 999983-1/40 
21| 60g] 5098054\F5og8045) 18.7 | 999981. 3/39 
22| 6399] 59F1534505r51 2945|| 999975 513881: 
23| 6690 $007083 5007060 22-4 | 999977637} 
24] 6981] 4964524496449) 24-4 9999756136} 
25] 7272, 4923703{1492367 26+5}| 999973.6 
26] 7563| 4334483488445 28.711 99997 1.4340}; 
27) 7354 4846743|484671) 309 999969.2)33 
23] 8145. 4$193764830343] 33-2] | 999966.9]3 
29] 8436 47752864775250) 3*\| 999964.43 
Tal - $7236] 4741385/4741 1347 3 z3. 1 999961I pl y 
] Man 


L . 
;y — : 


*#«%+ taS tit f4s otaS 64S tas C3 46> WS 


» OR 7 * T0 


«= 


” De 


g.2 


4 


Deg. 8&7 


| wn | 

2 Sines| Logarith, Differen. \Logarit.| Sines 
20143619] [31 TI) 952] [999248/30 
31/43910| 3 561213124647] 965; [999035!29 
32/4420 31190163118038| |__978 999023/28 
[ 33/4449% 3112463/3111472 991 99901027 
3444732 3 105952/3104948. 1994, (998997 26 
Wi 3545072 39994843098467 Ion7 993984 25 
| b); 3645363 309305813092028; I0309 998971 24 
4 "of 3745654 3086672, 3085629, 1043! [pgB957 23 
3} 3845944} 3080328;3079271; |_1o56 [998944 22 
by 3946235 3074023/3972953, 10 1070' [99893121 
l 4246525) 3067758/3066674] 1083 9989 17 10 
o Ul 41145816, 3061 5321396043 5 1997, 99890419 
4 f 4247106, 3055344 3054233} 1121 99889018 
Bp 4347397| 3049195(3048070| 1124] [998876 17 
7 tp 4447553 3043033 3041945! 1138, 199886216 
' | ' 6-9 
wy 45,47978, 39237009 3035857 I152 998848 15 
\ BY 45,43259| 3030971|3029805] 1166, {99883414 
Y | 47148559 3024970 ORC 1130 ; (99882013 
it, 4948350 3019005 !\3017810 1194, '998806'r2 
L 49 4914 301 $97 RASLIGES 1209, 9987921x 
Tl $0,49431 3007 120,3005959 I223, 99877710 

4 $I.49721 3001319/3000083| 1238 '5 998763 g 
4 5259912] 2995493299424! 1252 [998749 3 

11t $3]50302 EE had ee ME 1267, 998734 7 

d \f 5450593] 2983942 pDnEx| 1281; (998719, 6 
1k 55 50883 2978216" 2976929, 1296 '998704| 5 
A $651174 2972524 2971212 1317} 998690 Fi 
$7,51464 2966863 1965537 1326 998675] 3 
5851755 2961233'2959892 I34T 998660! z 
, $9 52045, 295 5636/29 54280! 2356 998645] x L 

6052336, 2959071,2948699| 1372: \gg8629! 9 


Ming 


Deg, 


3 


— 


1m Sines DS [_ th.Differen. |Logarit.\ | Sines 
0. $2336| 2950071. 2948699 1371] [99862960 
XL FAGSE] 294453 512943149 138799861459 
2 $2917 2939030 2937629! 1402\\9938595'58 
3] $3207; 2933556 2932139] 1418/|998583'57 
4 $3498 2928112 292667 1, 1433199856856 
5 $3788 2922697 2921249 1449, |998552'55 
6 54079, 2917317 2915347] 1464 99853754 
7 7; $4369 2911954,2910475] 1480} |998521153 
Rl _ $4660, 2906627 2905131 _ 1496 998505[52 
9 $4950 2901327 2899815 I512; (99848951 
T0 55241] 2896056 2894528] 1528 998473|50 
II, $5531, 2890812. 2889267 1544, 998457149 
75 $50 2885595 2884035 1560 993441148 
I3 $6112) 2880406 2 2878829] 1577 | 99842447 
I4 56402 2875243/2873650|_1593 958408'45 
x5] $6693] 2870107 2868497] 1610 (998392/45 
16 FESP31 2864997 2863371 1626; 998375144 
x7 $7274 2859914 2858271] __1643 29835913 
18] 57564 2354857 2853198 1659] 99334241 
19] 57854 2849825 2848148 1676, (998325,41 
20, _$8145| 2844818843125 _1693] '998308|49 
21] 58435; 2839835238125  1710\[99B291]z5 
22 $8726, 12834878, 2833157; 172 27 [99827438 
23 _F9016, 2829945 2828201 1744, (99825737 

24] 59306 2825038/2823276 —1763/ [9982403 
25] 59597, 2820153, 2818375] 1779 (95824 2/35 
26 59887) 281 52937 2813497 1796/9 99820 5134 
27 60177 j2$1045612808642| 181 1814 698188;33 
28' 60468] 2805643 2803871, 18371 998170132 
29] 69758 280c8521279909;[_2849 9g8152}31 
” 61048; 2796085 [2794218] 1867 998135'z0 
ith 


Deg. 86 


_—— 


IT IE 7 T eo « 


Deg. _—_ 
0 Sines, an og Differen. en.\Logarit. 
60 = $1048, 2796085 2794118 
53 :1 61339) 2791340 739455; 
(3 61629 2786618].784715| 19 
57. | 33] $1920; [2781918 2779999 
56 34] 62210 [27772411-77530% 
55 | 35] 6:500/|2772585[2770628 
54 36 6790, 27679507 2765975) 35 
ſ3 37 c_ 2763337 2761344) 
(2 33] 63371|[275974 612756734 
T 39] 63661 27 $417 $127 52145 
50 49) 63952| [2749626[2747577 
q9 | 41] 64242|[274509712743029| 2 
48 42 - 64532/ [2740588 2738502 
47 43 64823/[2736100]? 2733995 
+ 44| 65113/\2731632/: 2929508 
5 | 45 65403|] 27 2718412725041 
14 : 46| 65693|| 12722756 2720594 
43 47, 65984, 271834827 16166 
" 48, 6627427139 58/2711757 
T 49| 66564\\2709 5882797368 
10 50|_66854| 2705247/2792999 2: 
9 = 671 45 2700906[L698646 
8 | $2] 67435|[2696592]-594314 
7 | $3] 67725 ||26922982689999 
6 54.6 Borg _— 2685703] 2218 
'5 55] 68305 2683764263 1427 
4 | $6_68596|[2679524/-077 16 
3 57] 638886 | 2675303 2672924 
2 |, $8] 69176 267 1r098[2668700 
x ſ9 EY 26669 13/2664494 
o | 6c| 69756/ 6627442660305 
1 

| ; 


2012 


. 


Ho - . 
1867 p98135(30 "q 
1885 \998117|29 

1903 p29099,2% 2J 
1921 998081! oy 
1939 998063|36 
| 1957 998045 25 
1975 998027 24 
1993] 998008 23 
997999(2 
99797% ZL 
Com 997953 20 
2068, « 99793419 
2086; 997916 18 
2105| 997897 I7 
|__2T24 997878 16 


2030 


— - 


3390 


2143 | 997859/r 5 5 
2162 997840 14 


2197, 997821 I3 


201 997801|12 
2220 99778217 


-— — — —_ — 


2259 997743 '9 
2279! 997724 | $ 
— 2393 997704|'7 
2318 997684 P: 
2338 997664 5 
997645] 4 
997625| 3 
997604 
997534 
997564 


OO i 


2378 
2398 
_—— 


2439 


b; 

2 
c 
O 
it 


Deg, 86 


' Deg. 4 + 


Deg. 55 


| — ; 
mm. Sizes MLogerith [Differen, Logarit. c—_ — 
I 
Þ 69756 2662744 2660305 jew bee 
I| 70047 2658593/2656133 2459 Ade 
2| 70337} [2654459 26: $1979, _ 24901 ps PL 
þ Fans gn hon hoy <rIE 
4 70917! 2646243/3643731 4 k Daraen'sa 
F| 71207, [26421 59 2639617, __ 42 T40nfs 
"6 71497 12638093 2635530 2563 P97441/54 
7) 71788 [2634943 2631459; 2583] 9974 + 
$ 72078 (2630009 2627405) 2604| fuonhodts 
=” "72368 12625992 2623367 2625 pRnues an 
_ 72658;|2621991, 2619345] 2646) 19973 py 
3 2615339, _ 2668 2668) [997336149 
$1 _72948 2618007 | 
G11 2689; 997314448 
I2 73238 2614038 261 349) * als os 
13 73528 2610084 2607373 27 tb 19 
I4 73818, 2606146 2603415; 2732 « - £ 
2 
15 74108, (2602224/2599471 a. _ " 
I6; 74398; '2598318, 2595542 ms | 4s be 
17 74689 |'2594426 2591629 "HF 
2587731 2 
bh Pere bc oth 2583848 2841) 1997163j41 
1140 
By 75559/ 2582842, 2579980 _ = 
= Y 
21] 75849' | 2579orrp57502G vs vas 
a2) 76139, OS : _ 2929, (997075137 
23| 76429) 257139235634 473 Et] —pL 
6042564653] 295211997053]z 
24 76718 Tun: > nh 2974) | 99703035 
63831 
Ml og rene anerors aan 
- 6985 
ne RE) ets 
2597 2 
oe Hh — WE F5458rs, Rd ne 
- I72 
30, 78459 2545177 2542089] 3087 | cy 


——__ = 


{ 


Deg, + 


S13es 


| — 


Logarith.Differen. 


Logarit. 


39, 
4© 
41 
az 
43 


> is i a 7 4 DD DMN We OY PTS. 


EIS - es. 56 
| @ m4 
A 
O 


(j2 © 


p_— 


2545877 


73459 
6 | 25414858 


78749, 
79039, 
719329, 
79619, 
73999. 
80199 


2530501 
252.6866 


252.3244 
2519635 
' [2516040 
8r06g! [2512457 
81359, [2508887 
_Br649; 2595330 
81938; 2501785 
82228 2498253 
82518, [2494734 
82808 [2491227 
83098! $7733 


$3388 2484259 


p 


83678, 2480780 
$3968} 2477322 

f 856 
$4257) ERS 
$4547, (7479442 
84837, (2457020 
85127) (2453609 
2 | [2460210 
0540711, 68 | 
$5707' 2459923 
$5996; 2453447 
36286, 2450083 
86576! 2446730) 
$6866, 2443358 
87156 3449958] 


2542089 
2538377 


2537812[2534678 
2534150j2530993 


2527322 
2533663 
2520018 
2516386 
2512767 


2509160! 
4 


250556 
tut ant 
2493417 


2494861] 
2491318] 3416; 996589(16 
2437787, 


2434268 
2480761 
2477267 
2473734 
2470314 
2466855 
2453408 
2459973 
2456549 
2453136 
1449736 
2446346 
2442 965 
2439601 


u——_  ———__——— 


3037 
3110 

3x33 
| 3156 
3180 


| Sima 
996917 


996394 
996871 


996848 


3273 


33St} 
_—3344 
3368 


33S 


3449, 
3465] 
3439; 


3513 
3537 
3562] 
3587 
3612, 
[3636 
3661| 
3686, 
_3711, 


3762 


2436245 


F 2 


Deg. 85 


3203 | 
3226} 
| 3250, 


3297| 


| 996541 


3737 996279 
96245 
3787 [996320| 1 


" 3913 996995| © 


996825 


996802] 


996779 
996755 
996732 
| ——mm—n—e—s 
996708 


1996635 


'999661 
996637 
996565 


996517 


| —— 


996468 
996 444 


Q— 


996419 
996399 
1996370 
996345 
996320 
996295 


996493] 


Ivo 


Ld 


A11 


» w [a maly awl| 


As 


hong 


T_T " 


gl ne 


90632, 


22, 


Deg. 


| 


Snes. T Logerith ,Differon wogoitl Sines. B 

87156, 24420582436245| 3813, 996r95;60 
87445 24367382432900 38338, |996169'59 
87735 2433430242956 3864 99614458 
88025/ (2430133/242 624 43 "3889/|9g6118(57 
88315 [2426847 2422932] 3915||996093]56 
98604/ [2423571/2419630 _ 3941' [99606755 


$8894; £420308241634 
89184 [2417052/12413059 
89474) HT3T093409790 
IS |= 

89763| 24105762496531 
90053|(2407354/2403 282 
90343 [2404142,2409045| 40 


240094112396817 
1239774912393599 


90920, 


91212|{2394568[2390391 
91502| [23913982387 194 
2388227/2384007 


923711[2381946237766: 
92660|[2378815 2374504 
92950! 23756942 2371356 
93239 2372583/2368217 
93529|;3369482[2365089 


23 53819 136639536196, 


24 941< 8/[2363308|: 


2358865 


2355087|238C829| 


23602352 435576: 
ALAS bg Lotte 
123 5411912 349588 
(2351075/2346516 


94338 
94587 
949771; 
9527 


"yo" 


OO 


©3967, 99604154 
3993, [9961 553 
MR, 74 92598952 
4045; (9 99596351 
4271 99593719 
4098! 9959 10/49 
412 24\1295584[48 
4150 habe 
46 


45 
44 
43 
42 
995698441 
hed 99567c149 
4365! 995 99764419 
4393 tape 
_ 4420 995585 
4.448 995562 RR 
4475 199553*1}35 
4593, 1995507}34 |, 
4531 1995479\z3 | 
4558 99545212 | 


4204 nope 
4232 995778 
4257 995751 
4384 [935724 
4311 


95556 |22280402243453| 4 4586 1994: 2431 


em a —_ 


3<| 95346\|2345% 1aſz34c400| 4 4614395396 30 


Deg. 84 


MN, 


9 m1 we oo 1» IIS TT WW” 


'S 


EY +> Ala oo 


> 
© 


Mw _ WAH En 
44 44 ac 
41 GG Www b 


— 


<4 


\ 


{ 96425 


þ 


De 
Fanes [1 
95846 
96135 


967 141 


97583, 
97872 
98 i62 


ace 


98451 


99399 
[00183] 
102477) 
[00767 
tot056 
101246 
20165 


coxMta 
[92593 


_—— - ——— —— 


19279? 
103082 
[03371 
I23661 
lo3950 
104239 


g.5 


987 41 2315256 
99930 2212229 
97329, 2309410 
99609, 2306500 


<—— 


F 3 


Deg. 84 


 Logarit9,Differen.'Logarit. | Sizes 
23450142349490, 4614; 9536/30 
2341998337356, 4642\ 995368129 
233899112334320 4670| 99534523 
2335993|2331294 4693 99531257 
97004 2333904232827 4727 995284,26 
If 97293 23309232 2325268 4755 995256125 
p37 OPRLg333 6g) 4784 995227 4 
232.4990 2319278 p/n, 995 199,23 
B41 2316296! _4847| (99517022 
2318192|2313322 4870, [995142 57 
2310357] 4399 (99511 3.20 
1307401! 4928, 99508419 
2304453, 4957 99505618 
2301514 4986 995027 17 
2323 59812298584] 5ors ors 99499316 
2309706|12295661; 5044 994968 15 
129782 1/2292748 5073, 99493914 
2294945/2289842 503 99491013 
| 229 20772236945 Fl32 96488112 
2239217|22 284055, 5162 99455rtil 
2286366128117 4 $192 994322 12 

| 

3283 525/62783o0| 6221! 994792" 9 
22 30688/2275437| $251 994762" 8 
227 -7861|22725895! 5281, 994733 _7 
2275042|2269731 5311 1994703! 6 
227223112266890/ 5341 [994673 5 
326342$]22640957, 5371 [994643 + 
2266C33|22612 232 5402 994613 3 
[22638 46j2 2584! 4 $432 994583, = 
2261066]2255%04 es 66-®y, » 
194538''2258295, 2252802 549? Pee, 


1i/ts 


| Deg- 6 


m, dawn 


— 


L operith:}Digt. ren. 


104528 
x/104818 


= 


2258295|2252802 
2255531[2350007 
2252775 2247221 


"3/r05396 
alt05686 
5195975 
"GC 


106553, 
106343 


9107132, 
10/0741, 
J 21110771 07710 

2107999, 

3\t08289 
rdro8578 
151108867 
26109156 
17209445 
18109734 
19110023 
20110313 


TELD) 


2\|110602 
22,110891 
23j111180 


+24\111469 
251111758] 
| 


7,112336|: 
ds 
" [T2914 


[| 


2250027 2244441 
2247286 2241670 
2244553 2238905 
2241827236149 
2239109 2233490 
2336390 2230658/__: 
2233695 222792 

2230999 2225196 

2228310 2232476 
1225629 2219763 
2222954 2217057 
222028822143 58 
2217628 2211667 
(2214976 2208983 
22123312206305 
[2096922203635 
[2207061/2200972 
2204437 21933 I5 


Logarit. | Sines | 


$493 [994522160 
$524 [994491159 
S554 [994461158 


> — 1 "—_ 


F585 [99443957 
5616 99440015 6 
$647 994369155 


5678 99433354 
5709 994307,+3 
5740, 99427652 
$773 994245 
5803 9942145 

__ $835] 994182 49 
5866 99415148 
$898, 99411947 
$930, 994088 46 


$961 99405645 
$993| 994892 5/44 
Gorg 993993 43 


6057, 993961/42 


6089] 99392941 
6122 993897/40 


2201819/2195665 
2199209 2193023 
2196695,2190386 
2194509/2187757 
219I419|218513 
2138835|2182518 
2186259]2179909 
2183689/2177306 
11811262174710 


39;113203 


res pon 


| 


6154 99386539 
6186| 993833'38 


6219 99380037 


6251] 99376836 
6284 993733135 
"Hed 993703134 


6350] 99367033 
638 993638 


3; 99 3> 
6416 293609 
6449 993572130 

M 


Deg. 83 | 


Ten ens - 


Deg. 6 


47| 


m.| Sines | Logarith. Diſferen.|Logarit.. | Sines J 
ALES ongoaans tho, OY JOS. OC 1 — 
39113203| 2178570[2172121 6449 993572j30 
31113492] 2176020|2169538 6482, 993539129 
32 113781 2173477 2166361; 6515) 993506|28 
33114070] 2170940[2164393 654 49} 993473(27 
34114359 216$4102161828, 6582 993439126 
35/114648 21658862159270' _ 6616 99340625 
= —— ; chu > nel Bone ni A ra 
31114937] 2163369 2156725 6649 [993373124 
37115226] 2160859 21541796 6683] 993339123 
z3 [15515 2158354|2151637 6717, I == 
39|115804 2155856149105 6751 ; (99327251 
42,116093] 2153364/2146579 6785] [993238 20 
4'[116382; 2150878144059 6819 [993205/19 
42 rr6671)]/ 21483992141 $46) 6853 [993171118 
43]116960,; 2145925|2139038 6887 (99313717 
44117248 21434582136537 69211 (99310316 
451117537 2140998/2134042 6956i (99306315 
46117826) 2138543/2131553 6990] '993034.14 
118115 AI Rn9079 22351 a0es 9930099 13 
48 [13404 2133652 2126593 7059; 993366 12 
49118593 2I3I2IG2124122 7094 9929311 
SOr18982, 2128785|2121657 7129) 992896 0 
51119270 2126361211917, 7 7164! '9 992862 TS 
$2|119559 21239451267 9199! 992827| 8 
LE bt ao ft 2121530|2114296' 7234] 992792] 7 
54 129137 2119123|2111854 79263 992757] 6 
F5[120425 2115722|2109418; 7304] 992722| F 
56120714 2114327 7]2106988, 7340 992687] 4 
57 I2I003' '211193$ 2104563, 7375 S5085ul 3 
$8/121292 ,2109555 2102144| 7410} 992617 2 
591121580 ——— 292731 7446] [992582 1 
60121869 [2104505 2097323 = 992546 © 
Min. 
F 4 Deg. 83 


——_—_—_ . _ 


»\ Sins [Logarith: (Differen,| L1garit 
"al121869|2104805|v0 745: 
121869/|2104895|2097323 7482 
T1222 2158, 2102435f:094921 7518 
1523-447 $100073[:092524 7557 
3/122735\|2097723|.0g0134| 7589 
4:123024/h095374[2087748| 7625 
- $[123313 2093030085369 766! 
E123601/[20906922082995] 97698) 
7\123890/[2088359 2080626 7734 
2124179, 20860322 078263 7110 
orza467 2083711 2075904 7807 
Io 6/1208 8 
(124756/10 13942073551 7 43) 
T!\12504412979084071204| 7980; 
L21125333\1207677 8068862) 7917 
13/125622\|2074478/2066525 
14125910 207218420641 93 
I5/126199|2069895'z061867 8027 
16 126438[20676111059546 $064 
17,126776| 20653322057231 S101 
1812795652963 059|,054920) 8138 
19127353 206079 I.g952615 8176 
20127642] 20585282050215} $213 
21|127930|2056270|.048019 8251 
22,128219 2054018|2045729 $288 
231128507 2051770043444) $326 
2.4 2879612049 5382041164 8364 
251129084||22472911203 3889 840! 
26 1293731045959 1036619] 3439 
271129 66:[2042832/2034354 8477 
28 I29949 20406101.032094 8515]! 
29 | 30238} 203339212039839] 554 
30j13052611203618012027589' $592 


Deg.82 


i 


| $/225 
992545{50 
99251159 
992475158 
992439157 
1992404156 

39136355 
59233 2/54 


[99229643 


992260152 


07 9322450 


992 18750 
9215149 
992115 43 


7953! (99307547 
_7999, (99294246 


9) 2995/45 
991963 44; 


'g 99993 742 
8138] 199189442 


991857/4r 
99138040, 
991793139 
99174638 
991709937 
991671|36 
99163435 
991596134 
por55t3 
99152113 
991483/3X 


591445130 
2118. 


"T3. 5 IT _ 3. TY. Þ red do PRC PT 


= 
- 


"1 
2c 
31 
32 
32 
34 
35 
36 
37 
36 
39 
40 


AL 
43 
44 
Eo 
46 
47 
48 
49 
£0 
ST 
52 
53 
54 
55 


56 


| $7; 
[4:90 


2] 


Deg.”7 


59 
ha 


S'nes '(Logarit"|Diſferen [2697 q Snes | 
[30526 [2036180027589] g5g21|?91445.39 
130315 [203397412025343 863c 99140729 
: 32103 [20317721202332? | g669|\99136928 
[31391 \202957512020367 6707091331157 | 
131680, 12027 332|L018636 $746 991292]26 
£31965 2025195 Lo164lo| $784 I9125455 
(34556 202301:|2014i8g| 8823| (99121654 
[32545] [202083 4|4011972 8862 991177175. 
(32533| [2918661]2009760 3901 991139}2h 
133121, [2916493|:0@7553 8940 99110920 
[33419, [2014330j2005351] 8979 291061120 
(33698, [2012172/2003153] _gor${ [9102819 | 
(33986 [2010918{:090960| go5! 990983/18 
[34274 [2907869|1998772| 9097] 199094417 
134563|[2905724|1996588 9136, [9099516 
134351] |2023585[1994409 9176, [99986615 
135139} [12001449] 992234 $216| [990827114 
(35427][1999319| 999053] 9255] [990787113 
135716||1997193[1987898| 9295 29074812 
136004 wh 447: 4 9335] [25070811 
136292 1992955[19335 ol 9375 39066910 
136580||t999843|1981428] gars|19 629/75 
; 2 941511299029] g. 
136868 [1988736 (679280| 9455] [290589] 8 
137156||193663315977137| 9495| [99549] 7 
137445|1198453411974998] 9536 950fod 
ht hots I33344011972964| 957611990469, F 
139021| [198035011970734] 9617 990429) 4 - 
138 ynQaGelto 68608 Eh 
39309] [1978265|1g68608] , 96571|,90389] 3. 
130597 1976184/1966486| . 96g8| [990349] 2 
Y (974108 96436 973990308 FT 1 
I39173\;972036-1962257 9780 950268 © 
Mis - 


**7. Deg. 82. 


3— 


— _ 


4 
O' 


21: 
22 


231145795 


'" "Det-B 
|Logarith)Differen [Logarit. , Sines | 
| 1962257, 9789 9g0268[60 
139461! [1969969 1960148] 9320 [990228 
49, 1967905 1958044 9861 
140037! (1965B46 1555944 9903 
1963792 1953845, 9944 


Snes | 
I39173' 


139749 


140325 
140613 
140go1) 
141189' 
I41477! 
141765 
142053 
142341 
142629 
142916 
143205 
143493 
143780 
144068 


I9 7203 


1961741 
1959695 
1957653 


' 


1947508, 
1945492 
1943479 
1941471 
1939467 
1937467 


Ul 


ſ9 
{dt} ht 
99214657 
999105156 


1951756 9984 990065155 


1949669 
1947586 


Ld hey LL TEM T0109 
I953583/1943432, 10151 
1951554[1941361| IO193 
9495308939294] 19334 


1937232 
I935173 
1933119 
1931069 
1929022 
1926989 


144356 
144644 
144932) 
I4F220 
145507 


OO O——— — 


28 
219 


147234 
147522 


[1935552 


1935471 
1933479 
1931491 
1929507 
[927537 


1923580 


1921612 
1919648 


1924941 
1922907; 
1920876 
1918850, 
1916828 
1914509, 
1912794 
1910783 
1908776 


10026 
10063 


10376 
10318 
10360 
I0402 
10445 
_10487 
I0529 
IO572 
IO614 
10657, 
10709 
10743 
| 
10785 
t 0838 
10872 


1917687 
I915731 


1913779, 


I906773 


1904773) 


1902778 


30,147809 7 911831'1900786 


Deg. 81 


IO915 
10958 
' T1001! 


54 
53 
2 
FI 


990024 
989983 
989942 
989900 
989859/50 
989818149 
989776148 
989735147 
989693 
989651 
989610 
989568 
989526 
989484 
909443 


+2 
45 
44 
43 
42 
41 
49 
39 
z38 
9831537 
98927236 
98923035 
98918734 
98914433 


9899593! 


| 11045 [}98goIf30 
Mm. 


»89102\32. 


Pr__—_ ern nr renee WO, 


Deg. 
mm Simes © 
3Zo[t 47809, 
311148997, 
32142351 
331148672} 
34.148360 
35 149248 


37 149822 
33150110 
39 150398 

2.150686 
150973 
42151261 
43151548 
44 151836 
45 152123 
46,1 F241T 
471152698 
48 152986 
49,153273 
$0 153567 
$1,153845 
$2/154136 
33 194423 
5415471013 
$3,154998 
$6:155285 
S7\igooms 
$6. 55860 
$9j1$6147 


1879290 


6056434. 


—— 


8 


191183} 
1909886 
1907946 
1906009 
1904076 
1902147 
I999221 
1898300 
1896392 
1894468 
1892558 
1890652 


183838749 
1886850 
1384954 
1883062 
1881174 


1877409 
1875532 
1873658 


DIS ona 


t900786| 
(898798 
896814 
1894833 
1892857 
1890383 
1888914 
1886948 
1884937 
1883028 
1831074 
1879123 
1877176 
1875232 
1873292 


S ines Logarith rDifferenLOgarht. "= 


I1045| ' 
11088 


I1132 
11176; | 


I1219 
$1263 


S:nes. 
; 2 


Sltg751s 


11307 
ITJ5T 
11395 


11440 
11484 


| 11528 


II573 
I1617 
11662 


1871356 
1869423 
1867493 


11707 
11752 
I1797 


1865567 
1863645 
1861726 


11842 
11887 
11932 


— —————— ——— 


1871789 
1869922 
1868059 


1864344/1852185 


11862491 


1860643 
1558797 
1856956 


1855991 
frets 


i$59811 
1857899 


11977 
12032 


I 2068 


1850287 


12113 
12159 
12204 


288713/23 
1988669/22 
98862 5jz21 
988582/20 
988 538/19 
[03849418 
983450117 
988406116- 
98836115) 
988317 14. 
98827313 
Frog 


[98818411 


— 


98813910 


988094) 9 9” 


980506; 8. 


988005| 7/ 


1848392 
1846501 
1844614. 


12256 


12296] 


Ix855119 


1842729; 


4 


12388 


9387960 '$: 


987915 5. 


987870 4 


[57 39: 
[57584 


57870 
'FVI5F8 
153415 
-5873: 
15902: 
159307 


25 


(63612 
[6390 
[64187 


164474 
164761 


Deg.'9 


Frmes 


165048 


" — 
B5Ftl7 
35145, 
[343623 
3847796 
2945977 
[344155 
9.32345 
940534 
(838726 
[$36922 
1935121] 
(833324 
(834526 
273? 
(827951 
3826166 


(3817292 
815527 
913765 
1812007 
[810251 
i 808499 
1806749 
i 805003 


Logarith | 


1520376 


jo—_ 


[8427 29 
[$4848 
838971 
(937996 
335225 
(833358 
(33149) 
18-963 + 
ey 
[9259LO 
(8249269 
($22221 


1813535 
1816697 
1314862 
t$13030 
(811201 
1899376 
1807553 


1$03918 
(802104 
1909295 
1798488 
179668 


1791291 


ID 
1801521 


4 


2:fferen. Logarit. 


— 


1905734} 


1794883) _1 
17930380| 


1789500 


1787711 


r2388 
12434 
I 245: 
I2527 
22573 
12.620 
12656 


12713) 


12759 
12806} 
I2853 
12900 
12947 
12994] 
13041 
13089 
13136 
23254 
13231 
13279 


00 << —_—— 


| Size | 
—— 


f 


L 


987643 
957597 
997551 
387506| 
337 460! 
287414 
487366 
387322 


$7655 60 


F9 
58 
F7 
56 
55 
54 
53 


Fl 


187275 
37229 
38718; 


387090! 
987043 
936997 
386950 
986903 
986856 
286809 
386762 
986714 
586667 
286620 
236572 
386525 
986477 


[36429 


1186381 
186334 


FI 
50 
49 


287136148 


47 
45 
45 
44 
43 
42 
41 
42 
39 
3s 
37 
36 
35 
34 
3J3 
33 
3k 


986286 


Zo 


2113, 


- t 


- | 


Deg, 9 


mi Sines | 
39165048 
311165334 
331165621 
33165503 
34166195 
35166432) »2] 
Z6|1667 6A y 
371167055; 
35|167343) 
34167629 
4467916 


_— 


179459? 
[792865 
1791146 
1739428; 
What 7 A 
1786921 
(784291 


41] (65203! 
421168459 
431158776 
44169063 
451159349! 
46169636 
471169923! 
1702109 


48 
49170495 
Tc 
51 


170783; 
I71969' 


[1762341 


t782585 


1780882 
[779182 
1775799 


[774098 
17724" 


1777484 


1799784{:78592 
[7980591784143] 13997 


17962 Tr 


(782364 
1735587 
1778314 
[777943 
1775276 

773511 
1971750 


[769991 
[768235] 14350! 
14400| 


[766482 
1764732 


[761241 
[759499 
[757761 


[763985 


1770724 
[76904 

e76746A 
1765636 


[1764012 


[756025 
[754292 
1752562 
1750835, 
I749L11 


[175999 
11957345 
17 5568511740539 15155! 
1754028;1733322 x15206| 
[7523741737017 IS257| 


(ee 


6olt73648- G 


1747339 


13809. 
13858; 


13956 
14995 
14951 
14103 
I4152 
14201 
14251 
143090 


14449 
14499 


I 4549 
I 4599 


14649 
14700 
147 50 


14800 
14351 
I 4901 
14952 


174567 
174395 


174224 


15002 
15053 


Wu*x 7 1a iLogarit. if 'Sines. 
_ 


DT 

736238] - 
38618942® 
936 141127 
[986293)z6 
385045j*5 
$5996,74 
935947] by 
98583912 
98585027 | 
y35801:29 

985752/'9 


9853091. 


p35 5259] ” 


15104 


7507331735415] 15309! 


985209] 
985159|_2 
935109 


Deg. 80 


EO _ 


r 
- — CO 


Deg. 10. EPS 
Sines | RIES Fe.” Sages. 


o 173648 [1750723 1735415; 15309| |984808|60 
p I173935| (1749075 1733715) 15360 984757) F9 
2 (174221 1747430 1732018; I5411 984707,58 


3 [174507 (745787 1730324! 15463] |y34656;57 
- 174794 (744147 1728632! 15515] |y84605'56 
. # 175080 (742519 17-6943) 15566] 8455455 
"i 175367 1740875 1925257 115618) 984503'54 
7 175653 1739244 1723574 15670 984452,53 
8 8 175939 1737615 1721893 2157221934 2440152 


CR Oo OO — vn tin 


9 176226 (735989,1720215] 15774 984350 51 
10176512 [1734365 1718539) 15826'|934298\50 
11176798 [1732744 1716866, 15878 [984247|49 
12;177085 1731126 1715196) 15931 8419648 
13177371, (7295111713528 15983|[9841 44/47 
14177657 (727898 1711863) 16035 934092146 
15177943 Abate rl fderage! 16088 [984941 
26178230 [172468 111708540) 16141) 983989|44 
17/178516 (7330761706883? x 16193 983937 43 
18178801) [t7314741705238| 16246 983885}42 
191179088 [7 19875) 1703576, 16299 983833 41 
20179375 (778278 Lrorgas 16352 983781140 
21 £79661, [1716684 27003759 16405 [983729139 
22179947, [1715093|1693634} 16458 983676/38 
23/180233 1713504/1696993; Bud Lok 983624/37 
24180519 r7119181695353) 16 16565 [983571136 
25/180805 17 103341693716 16618 [983519]35 
26181097 1708753'1692081| 16672 933 466 34 
27181377, 1707175 1690449] 16735 16725||98341 4133 
a$ 181663 [1705599 1688819! 16779 983 360ſ32 


29181949 1704025'1687192 16837||983308}31 
Says wa 


30182235 317024541685 568| 16887]! 
Min, 


$1nes. | 


4A. - 


_— 


Deg 


' Logarith rith.'Differen. Logarit.' i| Vines. ) 


ml Sines 


- 10 


Ie 
182521 
182307 


133093 


30 
31 
32, 
33 
34 
351133665 
36133951 


37,134"37 


Z> 047 Y 


351184809 


4<1185095 
4 } 


Al 


431185952 


183379, 


> —_— 


70245516355 35568 163887 


[1700887,1633946 16941, 


16993 99320 


Ir697753 

.696197 
1694088 
1693084 
1691532 
1689982 
(688432 
1686886 
1685343 


168380: 
1632264 


1679094 
(677482 
[675872 
' 674264 
[1672659 
1671056 


1656263 
1664669 


1682326 4 16994 
1680759 


17049 
17103 
17157 


1669456 
1667858, 


17112 


17266 
17321 


o 


17375 
I743 
17485 


983255 
933203 
983149}28 
983096|27 
983042126 


982935124 
932.882j2Z 
382828/24 


98277431 
982721,10 
[982667119 


17549|* 
17595 


[982613/18 


—_ OE OT 


I 


982559/17 
17650| 583505/2 
7705 982450175 
17761 an >: 
17816 982342j13 
17871 |1982287j12 
17927|[982223)Þ17 
1671564[1653581 17983 $2178.12 
1670045|1652007! 18038 982123 9 
1668529|1650434, 13094 $2069! 
(667014648864 1 18150 982014 _7 
1665 503/1647297 13206|981959. 
1663993|1645737; I8262 981904 
166248 1644168 Rake bets 
\166098211642607| 18374, 
1659479|1641049 18431 | 
1657979 1639492; 18487 |[g: 
1656482 1637938 18544) 


Deg. 79 


44 
451186524 
45186310þi1 
471187096 
48 187381 
491187667 
50187953 
51/688238|[ 
$21388524 
531188810 
54)t 89995 
65|:189381 
56|[189667 
571189953 
58{! (90238) 
$9590523 
60l:go809 


1639728 
11679195 
1677664 
1676135 
1674609 
1673085 


1663078 
1661489 
1659903 
i658319 


1656737 
[655158 


— 


AQ 


| 03 GRE 


Deg. 11 


wn | *Sines Logarith 


TEES 


_ {90809 165648: 
1 [191094 165498 

rg: 380 [1653493 
:91065 
[91951 
5 192236 


j 


— — 


165200, 
165951. 


p 
3 
7 [164302 


r537938) 
(636386 
[634936 
«633289 
| 631744 
1*6!020. 


G5 492522 

92807 
” [2:6 
9 119378 
10]93654 
I! +9 
121194334] 


G17) 4- 
164506 
164455 
164310; 
164163- 


163868, 


65,00. er 


152866) 
62721 
6255871 


152405 1 
.6..2518 
(520989 


D feren, L194v it 
18544 


OO —— —— 


[61946 


131 945%0 
141194805 


r4,9537 


5 ; he] Avid 


[1627008 


$7] 11624109 


{11516902 


1635756 
1634292 
1632831 
1631372 


16;722:]\. 


(613372 
'61185af 


1629915 
162846. 


1610339 
1608827) 
[607316 


1625550 


1622664 


[60580, 
160430, 
1602796 


16g 220 
1619779 


1613339 


, 


R———_____ 


39199368 1612603 


1615456 


I601294 
[599794 
1593 295 
1596799 
(5953095 
(593213) 


£;208. 


— — — 


981627150 
981572159 


18590 
12657 981516150 
$1460)57 
5831404156 
18327] ($31349'5F 
18384 [981293154 
:\[98(237;53 
999\{93118 5152 
9Tr12.4)51 
9$1068'50 
931012149 


1871 
RR 


19459, [980728 
19517 (980672143. 
19576 980615 
1963 4 [989558 
19692 [930501 
19750 [989443 
19809 980386] 
19867 982329137 
19926, [980271 
19984 [980214] 
20043 980156134 
20102] [980098 
20161] [980041 


1592323 


20250 1979973 
20279, 37 99E5 


5 S185, 


ZO 
3TI 
32 


199653 


Deg 


199368 


199938 


« II 


Logarit' 


33!/200223 
34/200508 
35j20079;3 
26|201078 
371201363 
352 01646 
39201933 
40[2022159 
41:20250J 


I612603 
IGIEKI 74 
1609748 
I60g323 
[606901 
160548) 


! 


159083 


158786 


158490 


+ — 
2ufferen |Logarit 
1992323 
t539350 


1586384 


5 


6 


4| 


42 
43 
44 


45 
46 
47 


a8]: 


292787 
203072 


203642 
203927 
$712042T 1] 

[294496 
491204781 
FO 


203357 


(T585815 


66 
7 O 


205 

11205350 
$2;205635 
53 204920]| 
54206204 
$512.06489; 
$6 226774] 
57/2070 8 
581207343 
+ Shape but 


69,207912 


1972011 
| me em. 


1589995] 
15383600 


——  ———— — 


I537206 


1584425 
1583037 
IS31652 
I580269 
1573887 
1577508 
[57612 
1374750 
1573382 


| 


I57964J 


1604062] 583426 
1602646;1581950 
16012321580476 20756; 


15998201579005} 20816 


[5934T11477535 
[597002 1576067] 


20876 


| 


1595597 1574601 
I 5941941573137; 
[5927921571675 21117 
[591393/I5702I5] 
1563757 
1567301! 21298] |y7892 927.13. 
(565846; 21359] 978867 1% 
1564395} 21420] [978808 "I 
1562944] 21451 


5 61493; 


(560049! 
[558624 


lF57162 
555721 
I 554232 
[5525840 
IFFI41N 
144997” 


1548547 


20996 
21056 


| 


— — -- 


21177) 


212 38; 


Ks 
20339 
20398; 
2©457, 
20517 
20576 
20636) 
20696 


20936 


_ 


"4 *. 


- 


| Cimes, 
979925130 
979$67|29 
97980928 
17975027 
979692126 
97963425 
979575[24 
| 279517j23 
7945822 
979399/2I 
PIIGE® 
979252/19 
379223; 18 
379164 I7 
979165|16 
79598 5 
373936, I4 


 - 


21542 
21603 
21654 


f 


4 


21725 


21845 
21910 


11971 
' 22033 


22095 


Pecg. 


21787]! 


97874912 
[978589 -4 
1978529, 8 
1978569] E 4 
978509) © 
978449, 5 
[78387 4 4 

78329; 3 
[278268' 3 
[378208| 1 
[978148] 0 


= 


7 bet ae an, — 


 $1209334 


I1}211040 


14\21189} 


Des 


w.] Sines. 
01207912 
11208196 
21028481 


ge Tz 


|| Logarith.) 


1570641 
1569274 
1567908 


1 
1543547 


|Logarit 


1547117 
1545690 


31208765 
&\/20905D 


61209618 
71109902 
81210187 


91210472 
IO0j210756 


I2]1211325 
I31211609 


15{212178 
I6j212462 
17 212746 
18|213030! 
I9}zIZ315) 


201213599] 


21 21388; 
22[214167\ 
231214451 
24,214735 
251215019 
26|215303 
27 215588 
- 215872| 


30|216440 1530443'1506453) 23989 


1565544 
1565183 
1563823 
1562465 
1561109 
1559755 
1558403 
1557053 
1555705 
554358 
I553014 
1551671 


— — — — 


[1550337 


—— 


1544264 
1542840 
1541418 


22219 


22095 
22157 


22281\ 977966 
22343| 977905 


22405| 977844] 


1539998 
t538589 


[537163 


22467 977783 


2253 
22592 


1535749 
1534336 
1532925 


22655 


22717 
42780 


1531515} 22843 
1530108] 22906| 
[52 $703| 22969 


[527259; 


1548992|1525897; 


1544987 
1543655 
1542326, 
1540998 


1538348 
1537026 


C—C— 
_—_—— — 


1534387]1510591 23796 976484 


[1547655 
(546320 


ol} ed i 


1324497 
1523098, 
1521701, 
[520306 
1518913 
1517522 
1516132 


514744 
1513358 


977600 
977539 


977416 
977354 
977293 


97772219 
977661[)% 


977477 


23222 
23285 
_23349 


Frm 


977169 
i del 4 
977026 
9769$z 
976921 


23413 
23476 


| 9VEss 
976797 


23549] 9767357 
23604| 976672 

23668] 976610]: 
1535706111974 23732 976547134 


[153307111509210! 23861 976423 
29|16r56 [15317562 507831; 23925113 


97635937 


276297130 


Mins 


—_—— 


w ww | 3 


__..cWGGaA az tn I > 2 14 2 A Ya oÞ wv [us we wo Ys ww ww aTn"we 


Times. 


216440 
216724 
217008 
217292 
217575 
et hnd 4 


- 


Deg- 12 


| 


:18143 [1522603 Tag8225 
118427 I521302.I496859 
218711) [15202041495495 


Logarith. 


1530443 
I529132 
(I 527823 
(IF265IF 
I525209 
1523905 


I503704 
I502332 
1500961 
1499592 


— 


|[D:fferen.)Logarit.| 
[i5ora5y] 23989 
1505078} 24054; 


24119 
24183) 
24248, 
24313; 


24378; 
24443 
250R 


218995 
219279 
219562 


219346 
31220130 
120414 
220597 
22098 1 
221265 
221548 
221832 
222116, 


n— 


| 


224101] 


581224384] 
59 [224665] 


60/224951 


(1 59200611476576 


(1518707149413! 
I51741211492773. 


24573, 
24639] 


1516118|1491414 24704 
1514827i1499057 24770 


1510962|1485995 
1509677 1484645 
15083941 -82206 
I5O7IT3|1401ly46 


I505834,1430603 
1504556,1479259 


«5032801977917 


1 $007 33/147 $237 


149946211473899 


| 


I498193jt47256; 
1496925 511471229] : 


1513437/1488701 24335 
$1224911487347 _2499! 


24967, 
25033, 
25999 
25165 
25231 
25297 
25363! 
25430 
25496, 
855631 
25629) 
25696: 


I495659|146989 
1494395|1468565 
1493132[1467235 


149187a|1465908, 


—— 


| Sines. | 
976296 
976233 
976170/2 


1975917 


| 


97610727 
976043;26 
97598025 
975917,24 
975853/23 
97579022 
97572621 
975662/20 
975598119 


975535j18 
975470,17 


975406,16 


97534215 
975278 14 
97521413 
975149 1» 
975085, It 
97 5020/22 


974956, 9 
974891 

974826|_7 
974761, © 
374696: 5 
37463114 
374566; 3 
274501, > 


274435] L 


1974370l 9 


Min. 


| Sines. 7 


anteti4 

225334 
23F5F1% 
225801 
22638; 
226268 


22665 

226935 
227217 
22750] 
227784 
228068 
228351]! 
228624 
14\228917 


I 2 vloewv So teles - olE 


LY 
"'Y) 


229200]! 
22948} 
229767 


——__ 


2300FE 


230332 
230616 


232314 
232597 
23288c 
2 [233162 


30]233445 


\g 


147563 21448788 


##4] 


Deg. fi 


Logariths 
1491872 
1490612 
[439355 


Rf 
D fferen. 

(465907 
146458! 


(463256 


1488099 
1436845 
1485592! 


1461933 


1483093 
1481845 
1480599 
1479355, 
1478113 


—— 
1476872 


1474395, 


11473158 
1471924 


1467001 


1464550 
1463326 
1452104 
1460834 
1459665 


1458448 
1457233 


Sa, 


(1450612 
I459291 


148434111457973| 


1456656 
143 5341 


1454927 
I452715 


1451495 
145095 


[447432/ 
£44617 
1444874] 


1470691/1443572| 27118] 


1469459044327 < 27187, 
1468230/1440974; Snodgey 
[1439677] 2 


[11455775 


1433381 
1437087 
[455794 
1434503 
143321} 
1431925 
1430638 
1429353 
[4238070 


11 454807 


1426788) 28019 


Deg. 76 


'Þ ogarit. f. En: 


25964 
26031 |p74304 
26097 374239 


26166 974173 


25234, 974108 


26301| 974942 


26369, 973976| 
26436\ 973910 


26504| 973843 


26572| 973778 

73711 
973645 
973579 
973512 
973446 


26640 | 
26708] 
26776 
26845] 
26913 
2698 1| 973379 
27050, 9733 313 


973246 


S$3nee. f.. 
974370 


65 


59 
c$ 


_—— 


57 
56 


1h 


54 
ſ3 
ſ2 


FI 
FI 
49 
48 
3Z7 
46 
15 
44 
43 


973179 
973112 


27325| 973045 


27394| 97197) 
27463 972910 
27532] 972 543 


27601 972776 


27671] 972708 
2774c\ 972640) 
2781c| 972573 
27879] 972506 
27949| 972438 


97231IO 


+4 
41 
47 
z9 
z3 
37 
36 


zZ5 
[34 


33 
22. 


3r 
Z0 


Mun 


urn CCC 


V” 
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33 


Deg 


7. SIRCS. | be 
391233445 


11454307;1 426788 


31233720 
32/2 34011 
33]234294 
341234577 
234859 
235142 
235425 
235707 
39235990 


36 


37 
38 


421236273 
411236555 


42/2368; 
431237123 
44 237403 


45237686 


46137968 


51> 
rile3930! 
5: 
$*1-39946|| 
F512405IC 
561240793 
571241075 
581241357 
59 


$251 ! 
EE 
Eves 


. \ 4s 


Logarith,Differen 


"| — 


145359 


1452337:1424228 
1451179 1422950 
14499731421674 
1448768, 


11447565 


1446363 
[445163 
1443965 
1442767 
1441572 
1440378 
I 439185 


1436805 
1435616{1 


1433245 


143 


1437994 


lc; 


143 7430 


25507 


I419125 
I41785 


1416583] 2 


1415313 
1414046 


1412779) 2 


14AII5I4 
1410251 
[408939 
1407723 

1406469 


1422399. 


Logarit. 


| Sines. } 
97237439 


972302129 
972234128 
| y— 


1405211 


1403955] 29290]|g 
[4328621402700] 293652 
B30 140! 1446 29433 
1429699 1400194 
3|| 742552 01398943 
(1327342) 1397993 
4: 61661396445] 
14249911395199 


[£423818} 393953 


143204" 2392709 


[1421476|1391467 


241640|\1422307 1390225 
60124192 d ei9190 1388985) 7 


29219 


29505 
29577 
29649 


2972] 


30708 


$ 972029125 


) Page 


97216627 
97209826 


24 
53 
22 
21 
99 1687,20 


> 971618|t9 


971549|18 
971480]IF 
16 


971342 
9712 27 


97113 '+ 
971965[IT 
979995[19 
970926 9 
970356, 8 
979786; '7 
970716 
970647 
370577 
970506 
1970436 


© | t wo I. Y 


Le. 66 
JECTS 


Xt, 


— 


0.241922 
1142204 
21242486 


3]:42768 


ov ley & la. 


I2 


13/245589; 1404094/1372989 
mari 


IS 


I6 
17 
13 


9 
20 


— 


td 


2 


23 
24 


25 
26 


27 
28 


Paſir oc mop 


Deg. 75 


ky 8nes, | 


243OF1L 
243333 
243615 
243897 
244k79 
244461 
244743. 


245025} 


21124784 
248126] 


245307 


246153, 
246435; 
246717 


246999! 


247845) 


2484081! 
248690! 
248972; 
1249253] 


249535 
249817 
9 500g8| 


Deg. 14 


1416809[1386509 


Logarith, Differen, 


| —— 


1419140[t338g85 
I417974(1337747 


1415646/1385274 
1414484/1354039/ 
1413324/13$206| 
412165 1381574 
1411008 1380344 
1409852137915 
1403698377887 


247281,(1397230/1365681 
247563; (1396097 


13879271354807 
13859001353605| 3229 
32371: |: 


1407545,1376661 
wht 3, 


T405243/1374212 


1402946[1371768 


Zo154 
3022 


Logarit. | Sines, 


——— 


1375435]_3c 


I401800/1370548 
I400656[1369329 


1399512]1368112 31 


1398370|1366896 


1364468 


39399 


30372: 
39445, 
30518, 


F [989322146 
[196923255 
[969159144 
969088[42 


96901642 
15594441 
96887240 


1363256 
1362045 


I394953 
2393817 
1392682, 
1391548|1 359627 
13904161358420 
1389285] 


1360835] 


1357214| 


7388155/1356010 


1969872 
1[969001 
196973953 
[969659 
11969588 
969517149 


heats 


11968728 
195865537 
[1968583136 
119685 11]35 


9702 96(5© 


970225 
970155129 
97008; 
970013 


59 
8 


57 
56 
ſy 
54 
ſ3 


FI 
50 


969445148 
969374147 


ji 


96880039 


38 


Oy > 09s-- = Is LOIN A ae 


#m.{ SIncs . 

39250380 
31250663 
3250943 
33251225 
34251506 
351251788] 
36,252069 
37[252351 
38252632 
39252914 
42253195 
4112-53477 


42253758 
43/254039 
4425432!) 
45 254602 
46 254883 
47 255164 | 


48/25 5446, 


4 
491255727 
hepamec} 


Fe 
F1[256289 
256571 


$2 
$42 568<2 


$41257133 


Deg. 14 


Logarith.|Differex. 


—_— 


v.\Logartt. 


Sines, 


1384775: 


1383651) 


1332528 


1381407 
1380286 


| 


1379168 
1378050 


1375319 
1374706 
1373594 


| 


1372483 


[1370266 
| 369159 
[1368053 


1366949 
11365846 


11364744) 


1351205 


1352404 


-._-cqtwaa{s 
1348810 
1347614 


668148;0 
68075129 
968002128 


32371 
32446 
J3.FE) 
32597 
32672 


96792927 
96785626 


5349439]. 
134522 T| 
137693411344035' 


[340466 
1339260 


1371374|1338094 


1336910 
[335726 
1334544 
1333353 


1363644132988 


(1362545 


1328652) 33993 


1361447] 
113695351 


11359256, 


1358162/132 


1327477 
I326303 
I32FI31 


1342544, 32975]; 
1341655 33051] 


EL22776 
I331005( 


967782 


32745 
32824 | 
32899 


33127 
33204 
33250 


33356 
33433 
33599 
33586 
33663 
33739] 
33316|' 
33393] 
33970 
34048|' 
_34125|! 


1323960 


S5[2.57414 [1357069,1322790 
$61257695 1355978 
$712:57976 '1354888 


$8258257 | 1353799 
$9253538 1352711 


I321621 


34202] 
34280] 


34357] 


| 


1320453 
1319287 
1318121 


60258319 1351625 1316557 


Deg, 


34435|! 
34513]; 
24590] (y 


16557) 34668] 


Logar:. h 


1351625 
| 1350541 


1349457 
I348375 


1347293 
1346213 


'g]261347 
I 261628! 


1a/261908 
T2262189 
x3/262.470! 


26359 
_ 
264156 
20164434 
2647151 


264995] 
265276, 


26611 


2812666 78þ 


y—_— a... 


1345135 
1344957 
1342991 
1341906 
1340832 
1339760 
1338688 
1337618 


_—- 1336549 
5j=63031! 1335432 
16263312 1334415 


3333950 
1332286]: 


I331224 
1330162 


I329102 
1323043 
1326985 


2412655 | 1325929/128936 
25/265 | 2324873(1283228 
hes 


1322766 
(1321714 


50267238 13! 9614.12 


[t311154 


(11292777 


' Deg. 1 5 = 


Logerit.]; $5 


ht 
316557 
1315794 
1314633 
(313472 
[312313 


1309997 
1308841 
[307686] 


1306533 
1305380 
1304229 
1303078 
1301929 
1300781 
1299634 
[298488 

1297344 
1296200 
[295058 
what £ Leek] 


1291638 
1290500 


35959 


bn 


34668 
3474 

34824 
34903 
34980 


35137 
35216 
35295 
39373 
35452 
3553? 
35610 
3568 
| 35768 
| 35848 
35947 
369006 
36086 
36165 


36325; 
36405| 


96592760, 


965850 
965775 


59 
FB 


2647007 


964624 
96554855 
965473 
965356 
1965321] 
96524577 
;96F169 


(965016, 


Cnacky 
46 


964864 


[— 
954787 
964711 


664557 


56 
FS 
;54 


3 
FS 


512 


50 


96509549 


5y 


44 
96463443 
42 
D64451/47 


8403's) 


| 96832739 
96425038 


36485| 96417337 


291265958] 1320663\1283696| 36967|| 
$2566| 37047] 196363ch;0 


Deg, 74 


4 36565 964095 36 


36 


36645 '96401835 
11297094 36725 96394134 


Z6886; 


963786; 


1285960, 36306; 96386333 
1234828] 


32 


(963708{z1 


M 


Ie 


15 +j— 
1. —_ Logarith | Diffcren.\Logavit.) S1ines. 
; 267238 1319613028256) 37047 963630[30 
3 267519} |1318565f12 $1437) 37128, 6355329 
32126779 1317518]1280303| 37209 163475 28 


renters 37971 pehy 963397 27 


Lend 


34263359; [13 1542711278056, 37371 1963319126 
35/268640 1x314383]1276933. 37452 963241125 
"268920 131334111275808 37533 563163124 
37/263200||1312300 1274686, 37614 96308423 
38 eng 131125911273564 3769 37696 963006|-% 
391269760| |13102211272444, 37777 (962927 
401270040, |1309183/1271325 37859 962849 
41[270320, | 1308146127006, 37940 962772 
42 1307111126909, 38022 562692 
43 [1306077 1267973] 38104962613 
44 1266858] 38186 96253 4 
AS 27144O, | 1304012 1265744 
461271720| 1302981|1264631 
47272099, 13019511I1263519 


ZL 
o 
9 
13 


7 
16 


w 


— — —  — 


270600 
270880 
271160; 


WWD MOTT TTY eat on a9, 


wa 


48275280, [1300922 
491272560 11299895 
$0/272840, I298269 
+73120| 1297844 
52273400 | 1296820j1257976 
25273679 7299797 


mn 


J5 


57 
58 
E 


561274519 


T 


1262409 
1261299 
I260190 


er 


1256870 


54273959 
274239 


275350 
| 


27 56371 


I293754|£254662 
1292735|1253560 
Rgipinegnar 


I2go06g9g]I2F1358 


129375425466 


{962139 
1962059] 
ip | a4 

961900 
961821 
961741 
961662 
961582 


{a ww 


39016 
3999% 
39176, 


"I. 


39425 


cappe8ylcafons; 
1238668[1249 160] 


iq 


—— 


| 
t 


OY js M ww 


39259 
39342 


96150; 
JGTAZLL 
96: 2 AY 


I CTA 


39509 961262 


M: 


Deg-7 4 


Deg. 16 +/— 
Sizes. FLogarich ith |Dufferen_ 
275637|[1288669|1249160 


Loagarit 
39509 


Smes , 
961262 60 
961181 59 


— 


— 


1248063 


= bs o'E 


i 
@ eo A. wa þÞ vw 


IC 


I1 
_— 


I2 
v3 


14 


T5 
IG 


275917 
176196 


— wy 


1287655 
1246967 


3959: 
39676|| 


276476 
276755 
277035 
277315 
277594 
277873 


11281595 


278153 
273432 
278712 
[278991 
279270 
$7959 
279830 
280108 
280387 


1285631/1245871 
mop<aecdt th 244777 
12836101243684 
1282602|1242591 
FRET II 
1280589 1242410 
127958311239320 
1278579 1238232 
1277577 1237145 
127657512 36059 
2755741234973 
1374574 1533859 
I2735761232 826| 


| 


1272578 1231723 
1271582123064 


T7 
18 


19 
2c 


Z1 


223 
v3 
24 
25 
26 


27 
28 


29 
Zo 


280667 
280945 
281225 


281504 
281783 
232062 


127058711 229562 
12695921228483 
1268599 1227404 
InC7607 1326327) 
[266617{1225251 
1265627|1,224175' 


28 2341 
282624 
232.899 
283178 
283457 
283736 
284015 


neq63Nenn3ron 
l26365 —_— 
1262663 


41366 


39759 
39843 
39927 


961101 


40010 
40095 
40179 
40263 
40347 
40432 
42516 
40601 
406S5 
40770 
40855 
« ann 


41025 
41110 
41195 
41289 


4145! 


41537 
41623 
41708 


I220955 
1261678 1219783 
GOAT ALTELY 
[1259709/1217743 


AI 794 
41880! 
41966| 


———_——_—___ 


260537 


969375 
960294 
960213 
J60131 
260050 
959968 
959587 
159805] 
359724 
359 642 
359560 


959470 
999390 


—_— 


960456; 


58 


96101157 
969940 56 
96086055 


360750 54 
36059853 
260618'52 


oF 
pp 
+7 
48 
47 
46 
45 
44 
&; 
43 
41 
49 
39 
28 


P= 


959314j36 


959232 
259149 
159067 
)J58985 
158902 


35 
34 


33 


3% 
31 


(258727 1216675 42052![35882 20.30 


Deg. 73 


Mn 


19 I ITS. %s. nk A. LEAD IG IS, IO od Mi hon A 


Sines 


301234015 
311234294 


pF, 


33 
34 


33 
35 
37 
38 


39 


334573 
2384852 
285131 
285410 
2385688 
285967 


290424 
190702 
290981 


$6]291 2.59 


Deg. 


286246 


{11247987 


fore 


291537 
291815 
292093 


2923 73 


16 


Logarith 


——_— 


:258727 
[257745 
[256765 
[255785 
[254807 
1253820 
[252853 
[251878 


1249930 
1248958 


| 


| — 


2 afferen. 


| 
I216675 
1215607 
1214540 


1213474 


1212409 


[211245 


[210232; 
I209220| 42658 
1250904[1208 I591 42744 


Logarit ; 


42 pt 
421338) 


42225 
42311 
42397 


42434 


42571 


1207099| 4283! 
1206045] 42918 


[247 017 
(346048 


[244113 


[242182 


1241215 
1240255 
[239293 
1238332 
1237372 
1236413 
[23545 
2234495 
1233542][ 
1232588 
[231634 
[23068] 


| 


lrz29728 


Sjnes 
9583820 


| gen 


958654,25 

[Saran >| 27 
958459 | 26 
958406 25 
958323124 
958239]23 
95 $156j22 
(958073 


[20499 2 43005 
[29392 f 43093 


1292868, 


431SC 


1221313, 43267 
1 290758, 43355 


1243147/1199705\. 43442 


et WERE 
1197690, 4361+ 
1195549, 4370t 
1195500, 43794 


1194451 


43838: 


1193402 4397C 
1192355, 4495t 
[191309 44146 


1190264; 44235]! 


[189219] 44375 _ 


r188176 7 


1187133; 4450; 
L1860gT 44590 | 


1185050, 44675 


G 


2 
a” 


44412 


—— 


Deg. 7 


21 
[9579909]0 
[957906]t9 
1957822 18 
1957739117 
957655, 
957571 
1957487 


1957320 
1957235 
1957151 
957067 
356983 
135 6898}. 
56814] 6 
956729; 5 
056644] 4 
356560 
156475 
956390 


BD” 


['256305| 


Ad ia 


/3 


S108 WBSO010 hy oF 


Wi | be 
Alt- 


T3 


| Fines. 


Deg. i + — 


Logarith, 'Differen. = (ow an 


92372 
292650 
292928 
2093206 
293484 
293762 
194040 


1-94318, 


£94596, 
194874 
-95r 52] 
195439, 


4\ [122120 


1185050! 
1184-10 

1182971 
(2268791181933 
1225931 [180896 
1224984 1179859 
1224038/1173824 
12230931177789 
1222149 1176756 


1179723 


1229729 
1228778 
1227328 


1220263|[I74691 
I219322/[173660 


195708 
295986 


296263 


296542 
296819 
297097 
297375 
297653 


299596 


299873 
JOGIFI 


c218382/0172629 
I2I7443i1171600 


2165041170573 


[215567|[169544 
12146311116$517 
waa nt. £4 oh 
I212761|1166466 
[2I1828|1165442 
tate £4 2 

1209964 1163397 
1209033/[162376 
l208104LI6125; 


H— OO — — My _ 


SO TPIE ECDISS 
Ppt ire de 
I205320/1158298 


 — 


| Smes, 

(1956305 
956220 
956134 


60 
59 
58 


44678 
44767 
44858, 


———__ 


45393 


——— 


45932 


1204394157281 


11203479|1156265, 


3004281 2025461155249 
3e|j00766| wes app 


57 
56 
55 
54 
53 
T2 


— 


956049 
abi. 
955378 


955793 
955707 
955622 


955536j5L 
91545 50 
95 5364/49 
955275148 
955192]47 
955106146 
95502045 
45113| 95493 4/44 
"_9204 954347143 
46294 954761142 
46385| 954674/47 
46475 954588140 
46566, 95450139 
46657 954414138 
46748 [954327137 
46339, 95424036 
4*939] [954153635 

954060134 


44945| 
45035; 
45124 


— — 


45214 
45303 


45482 


45572 
45662 


EI ns EE ca an 


45752 
45842 


45023! 


| 


47022 
47113] 95397933 
47205 95 3892.32 
47296; 953 39043 1 


— — 


1154234 47388| 953717430 


Mill, 


Deg.72 


RW we-w= war -ct-a ei. 


WA A 
F.Y "RH * 


”. 


30 
31 
32 
33 
34 
35 


Sines I[ L eg arith: 


390706 1201622]; 
320983 1200709 


301538||[r98359 
zo1815| [1197940 
392092|[1197021 


[Differen, 


3orz6r,\1199779] 


« 2 noon 


154234) 
[153220 
[152207 
ciISIt95 
[I5018} 
[1491T073 


Logarit 


47388 
47480 
47572 


47664 


| Sines E-: 

95371730 
953629 29 
95354228 
95345427 
47756| 95336626 
47848] 95327925 


47940] 95319124 
43033) 953 103; 23 
48125, 953O15j22 
952926'21 
o52838/20 
95375019 


36 302370 I196104|t148163| 
| 37393647 1195187 11471 $4 
38302924 [1194272 1146145 
| 39393202) [193357 1453S 43218|. 
| 49303478, [[192443|1144133] 43310 
£p03746 [1191539143127 43493] Þ 
| 42139493 3} 199518/£143123 48496, 952661|18 

43394310, [1189707|t141119 43589 [952573107 
| 44304537 |(1183797\1140116| 48632 952458416 

4513204364 ;1187885|{139L13]| 438775 og: 2396\t5 
46305141] 11859301138; 12] 48868 952307 14 
4730518 1186072 |tI37re1 tn mn 
” aa 1185166|c136T11 49054, 9 

1135112; 49145, [952040 


49395972] 1134260 
5o,: 26249] 11383356|[134114 49241| 951951 
49335] 951862 


$1356525 118245 2/115 31:7 
49429 951773 


[122121 
[12TI25 49522] 951684 
496! 26:6, 951594 
49710 951505 
49804 [951415 
49399] 1957326 
49993] 951236 
Fo087, [951146 
50182 951056 
M.7. 


Deg.72 


IT 
10 


53307939 1180647 
54307357] 1179746130130! 
5/3076} 3 (1178846|1129136 
56307910 [1177947112812 

$7308187| 
| $8308 464 
59308740, 
60309017! 


L17 7041127150 
[176151][126158] 4 
[175254/II25167 


1174359]1124177' 


Pong Ee ES RoW Yo bb. EO Ac te ou nag 


ola wan (2 


id 
Q * 
— 


| — 


He 


G 3 


Q 


O 


Deg. 


mM. Smes. | 


— 


(30901 7] 


2309294; 


+Þ_ 


, 4 +3 


L454 
113048211 |1IFS751 


A 


; Y 


—_ e300 4 
'A) to m > SO: GNI x 


n= 


_ 21309570) 


310123! 
310400, 
310676] 
310953] 
311229 
311506 
311782] 


313164 


2325997: 


1315049, 


18 


Logar:th 
1174355$ 
[173464 


en aan 


| differen [one f 
T 


(12417 
(123187 


117257C| 


| 1171677 


1169893 
116990; 
1168112 
1167225 


[1 


122199 
2121211 
[120224 
[119238 


cr18252 


[117268 
[11 6284 


1166337 
116545c 
1164564 


1162794 
1161911 


a_—__—_— 


{1 16TIO28; 


13442, LI60147 


115926! 
1158386 


[1157507 


23STFI7Y (2253999 


1156623| 


[154375 


1163679] 
[1111376 


(11530! 
1114318 
[13337 
[1I2356 


[110397 
[109418 
l10844c 
197464 
£1064838 
[loFFL: 
[104539 
[103564 
(102591 
t IOIG10 


[153124 


232395 5: (125 $250 


3162011 1151377 


$9. 


2013 107 $3 
Sl 


Lol7r6a77) xSofON 


1149633 
1148762]! 


[100647 
t099676 
1098706 


Epos 


1097737 
[096768 
o95 807 


I Ty" + 


3173051 1147893'1094%33) 


Sinex | 
951056{69 
950967159 
950877 
950787 
950696 
950606 
350516 
950425143 
950335 


the 
9502445! 
905459 


950063/49 


94997148 
94988147 
94979246 
| [949699/45 
94960344 
94951743 
943425142 
$1994 [94933441 
520911|949243/40 

52187 [94315139 
52284 94906 3s 
52380 .948968/z7 
524771 (943876136 
94378435 
948692134 
948600133 


FO1B82 
JO276 
29370 
50466 
FOFGI 
F0656 
$O7J1 
50346 
LII4" 
51036 
FASIN! 
(1227 
1323 
51418 
Een 
51619] 
51706 
51802 
51998 


7 
56 


v5 
54 


wa 


tn. nt a I AO 


———  —— 
A Ae 


M11, 


5s 


DO 


948 508jz2 
94841631 | 
94332 zo 


—— 


—_—-, 


ES 


Deg.18 S 

Sines | Logerith. \Diff:ren. Logarit.|| Sines _ 
317395 1147893|1094833 $3059 94932430 
217580 1147924 1093867, 53157 948 231.29 
317856| [1146156 1092901 $3254 94813928 
318135] 1145388 1091936 $3352 94304627 
318408, [1144422 1090972 53450, 94795426 
318684 |1143556/1090009 53547 94 7861/25 
318959! 1142691089046 | $3645, 94776824 
319235, [1141827 1088084 $3743/|947676 23 
319511| [11499641087123 53841]! 947 583/22 
319786 1140102108616; $3939, 94749921 
320062) 113924T|ro85203| 54037 94739729 
320337 1138380\r084244 $4136 947393/19 
320613 1137520 |1083286 54134 94721018 


” 

30 
31 
32 
3Z3 
34 
35 
36 
37 

39 
39 
4- 
4 

Al 


FT 7%. KB. 4, I. Meat oa hut co hs 


wA 


S#_ 


43 


45 
46 
47 
43 
pod 4 
$03 22816 
F11323092 
52323367) 
$3/323642 
$4/323917 
55[324193 
$613 2.4468 
$7 


321439, 
321715] 
21990 


22.2 2266 


| 


— — — 


324743 


581325018 


1134945 1030416 
11349289/1979469, 
1133233 1078506 
11323781077552 
113152 411976599 
1129671|1075646 
1129819|1074534 
r 128967/1073743 
T1281 1611072793 
I1127266,1071844 


1126417107085 
1255691059947 
1124721|1068999, $5722 945802 


[1123874|1068053 55822) 945705 
59325293||1123928|1067107 


60/z25568\\1122383(1066161|] 


G 4 


320888 1136661/1082329 $4332 
Hgartc4 1135803/t081372 $4431) 


$4529 
$4629 
34727 
548 :6 
54926, 
5502s! 
FFI24 
55224 


55323 


55423 
$5522 


55622) 


$9922; 945013 
56022 945319 


946180 
946085 


94711717 
947024 16 
94633915 
945337 14 
94674313 
94664912 
94655511 
946462.,10 
9463 5368] 9 
946274 


j 
| & 


945991 
945897 


| 


SIELE SES 


Mn 


Deg.7 [ 


-— OS 26 5 fe 


Y 


f 


SB br 
- 


Nl ele ng 


ERRESDz 


Deg.: 19 
S:nes. 4 Logarith 
335568, ſexamn8; 
325343; (1121339 
326115; [120495 
26793) lxaTg652! 
326668! 1118810 
326947] 11279] 
32 721g 117125 
327493) [1116282 
8327767) £215450 
228042} [1114612 
a I113775 


« ive (II 12933 
1213 2.3866, | 


1112102 


13/329! 41; ;III1267 
Sh 9416! [1119433 


j +969 (! 1109600 


Re 1108767 


17;; 


. , 
4 V 


T 


a ny94 106 
25j23:06 O6J 


2? 


it E, - t- 


2 


3 92 I709 


4 
3 


3: 2249, {II67936 


5/4395 14 [1107105 


'Q, 


[1106274 
,TI05 445; 


V/ 


IK 31338, Iroq61e, 


2/33 1S12 [1103788 
331857, [1102 02961 
'I[rr02135 
1101309 
109434 


| 
ol 
| 


1 
| 
| 


wn 
OE) 
2 
) 

S| 
we 


25332984) [Toga66c 
6) 


razed, 
zo: 33533} |10980k, 


| ———— 


01333 807 [0 097192 


— 


| PTifferen 
[066161 
[065217 
IORAT 
[003330 
062387 
2061445 
1960504 
1059564 
[058624 
1057685 
[056747 
[055309 
l0$4872 


I053000 
10529065 
'OFTL131 
Lo50198 


Oo ——— I ———— 


1049265 
[248333 


104740! 


1046470 
L045 545 
1044611 


roggonel 277 


1043682 
1042754 
1041926 
f 040899 
1039973 
| 039048 
1038123] 


[.02arit 


56022 
F6Il22 
6222 


$6323 
56423 
$6524 
5662.4 
56725 
$6826 
$6927 
F7028 
57129 


$7230 
$7332 
$7433; 


$7733, 


$7942 
59044 
$8146 | 
82.48} 
53350 
53453 
58555 
58658 
58761 
58863 
58966 


59069 


"$753 
GA 


Deg: 


| Sizes | 
94551960 
945424159 
945329158 
945234157 
dts op 
94504455 
94494954 
9448 54/43 
94475892 
94466351 
[944568 50 
94447249 
944376 48 
94428147 
[94418546 
944089 45 
I43993|44 
94389743 
943801/ax 
943705|41 
94360340 
94351239 
94341 38 
2433-237 
943223136 
943126|35 
943929134 
942932133 
42836[32 
94273937 
1242641130 


M mM, 
7 0 


| 


i 


_— 


ee 


m— 


45 
44 
{3 
» 
LI 
LO 
9 
g 
Ll 
- 
5 
4 
b) 
2 
r 
I 


' Deg .19 


FT _—_ 


Logarith _— 


L02a7tt. 18 Sex Gdencals lh 


1996371 


311334081 
[OJFFSI 


321334355 


=), 73067 = = 


[037199 
[036276 
33334629, [£99473 1[1035353 | 
34334903 19939121193 4430| $9432} 94225 
351335178] [1993094|1033509 


$9172] 94454 4(29 
$2275| 642447/-8 


59969] Tm 
$9378| 942350127 
26 


$9585] (94215 5/25. 


——  — 


391336274 


4:|336821/ 
42337095 
43 $37369| | 
433764? 


45]337917)j 1094955|1024330 
45338190) (1084146/£923416 


36/335452| [1992277|1032588} 59639] [9420572 4 
371335726 [1091461|1031668 $9792] 941960123. 
383 36000 1099645|[1030749 59396 [941862 62/22 
(|*939830/1029830 60000 
5 has [[03gors 928911 6or04 
1038202/1027994 
1087389/1027077 
1036577jIO26161 
035756|1025245 


94176 21 
94166520: 


941563j19 
6031s 941470,18 
60416 94137217 
£2530 PLLangn 


— ww 


024330| 6o6z5 94117615 
£0730/ 4ropfe 4 


60208, 


471338464 1983337222502 £2834] 949979 
43339738] 108252510215 89 60939, 194* 4/39 
491339011] I9817211 1920677 61044 I'T 
$9339285/[1030914|1019765| 61148 94268410 » 
51339559] 0801071918854, 6r253 '9 
2339832 1979302/10179 44 61358 8 


F34or0s I973497, 


1917034 


$4349372| 1077693.1016125 
$513 42653[| 1076899 1015216 
561349326, [1076088 1014308 
971341290, [197 5286\I013401 
581331473) [1074485|1012494 


£1969 [e387 2 
61569] [949288'. 6 
61674 [9401989) F 
61779 949090} .4 
618851 [939991]-3: 
61991] [939891] 2 
62097\[939792] 1 


$91341747j11973685|roti588 
6 43020) 1073385101068; 63202 1939692) © oO 


G 5 


Mip, 


Deg: 70. 


P.\ Sines 


R_ 


5 


27349390 
281349662 


22 349934 
T3500” 


31342340 
1343113 
343386 


6] 43660 


03935 
1334206 


944m 


Ws de 
345025 


Deg.20 
| 


013 429209/ 
T$42292| 
3/342 567 


(1057044 


299] [r054693 


!0712835; 


f.9garith [ 
——— 

[97283; 

[072086 


[070491 
I069694 
lo65895 
ro68103 
[067308 
[06651 5/roc 
[065722] oc 
[964929 
1064137 
1063346 
[062556 
1061767 
:060998 
[060190 


[059402 


cO58616 
1057830 


LlO56260 
1055476 


1053910 
(053129 
(052347 
[OF1567 
co50787 


Iifferen. Logarat. Ht. 
lo019683| & 


1009778 
1998874 


[007971 
1007068 


[096165 


—  —_ 


Ioo1663 


.| 63694| 
176 63801 


64016 


$4339 


$4662 


987360 
986471 
985583 


64987 


_ 934695} 
1949229 


983808 


——_—_ .— 


93909360 
93959359 
939493158 


62520| 939394 57 
93929456 
| [939194(s5 
93909454 
938994153 
93889 4 
933794 
1938694 


|= Smes | 


62339 
62946' 
| 63052 


<0 
63373, 
63480; 
63587] 


238493148 
238392/47 
J382 35292146 
23819145 
93509 '[44 
13799043 
937859]|42 
937788 41 
937687145 
I Antal» a 
937586|z9 
337435138 
9137383 
337282 
937181 
937079134 
6509611936977133 


65204 4148. f 
6531 a =o 
654223936672 '30 


ju 
Deg. 69 


63909 


64124 
64231 


64447 
64555 


64771 


36 
64875 


35 


37 


= 


— — 


—_ 


_- " hn AM. 4 — 


54356738 

357010 
357281 
71357553 


51353747 


1354563 
471354835] [IC 
355107] | 

$55379; 
1355651/| 
1033041| 
032278 
TOZIFL5 
1030753 962693 


356194; 


Deg. 20 


pn 


Snes | 


SIEM 


Differen 


Joc ha 


[350207 


5048 

150752 
351025 
351297 


321351569 


351842 
$52114 
352386 
352658 
352931 
#33203 
393475 


355923 


356466], 


65422 
65531 
65640 


65749 


[049229 
1043452 
1047674 
l046898 
1046122 
1845343 
_—_ 
1043800 
I043027 


933808 
982921 
982035 
981149 
980265 
979381 
978497 
977614 
270737 


65967 
66076 
66186 
66295 


65858| 


66405 
66514 


975850 
974969 
974089 


I042255 
[041484 
1040713 
1039943] 973209 
1039173} 972330 
| 971451 
979573 
969695 


66734 
66844 
66954 


67064 
67174 


 OD— —— ————_— 


968818 
967941 
967065 
966189 


67284 
67395 
67506 
67616 


67727 
67838 
679491 


_— — ———— — 


965314| 
964440 
963566] 


[129992] 961820 
1029431] 969948 


357925 
358096 


358368 


66624 


1828471] 960077 
10277I1] 959206: 
[026953 


68394 


936059 
935957 


935855 


935752 
935649 
935547 
935444 
935341 
935238 
935135 
935032 
934929 


934826|12 


934722 


934619] 


934515 


68505] 1933739 
953336] 68617 33685 


1026195) 957466* 68728 [933580 


Deg. 69- 


934412 


934 200 
934204 
934101 
233997 


— — —— —— — 


933393 


O | my » w | 


M1Bs 


Deg. 21 


” Lagenich Dafferen. 


21359454 
51359725] 
61359997, 
71360268] 
81360539; [1 
[760811 
10,361082 
Tx 361353 
221361624 
131351896 
14362167 
x 5362438 
wh ft 
17362980 


18/36325% 
19363522) 
20363793) 
211364064 4 
2213645335 
231. 364606 
243 364877 
251365148 
2 221365418 
27265689 
2B\>65960 
29.3662 31 


39266501), 


———— 
IO026195 
1025437 
1024680 
923924 
1023169 
COS IGTY 
[021660 
[2920906 
[02015} 
[019401 
l0I8650; 
1017899 
to17148 
[016399 
lO156F50 
I01490! 
LOI4154 
[013407 
{512669 
COLIDI4 
lUITICY 


— — -—— — 


1010425] 
0095811 
[003933 


10905971 
L9052 3H 


jt 


—_— 


957466 
956597 


955729 


2 54.86 I 
953933 


BFSLAE 
952260 
951394 


950529 


= - ——--- —— 


949654 69737 / 


943800 
9479317, 


147074 
9463L1 


£45349, - 
944458 


943627 


942766, 706 


941907 
941047 
949189 


939330, 71094 


938473 


937616, HH 3.5 -2 


[0082195 936759, 71436 
1007453] 9359e3| 71550 
[0067 12: E 2 5 mag 


| 934193 


933339] 72893 
10044923; 932455 Rac 


4993753' 931631" 73122 


Logavit, '\ 
68728 
65849 
68952 
PR 
96176; 
96288, 
69400 
6951-2 
| « 63625 5| 


69849 
69962 | 
7007s 
70188 
70301 


Sine B 


93358030 
933476/29 
933372128 


933267 27 


[933163|26 


93 3395825 


IIS 


932953 24 
932849 23 
93274422 
932639 21 
932534 20 
932429119. 


rm mummy 


39232418 


392219 17 
392113.16 


70414 
7052 7 


. 70381 


71208 


664, 
71778 


— — 


932008 r5 
331902|I4 
93179713 
93! 591/13 

331586'1IL 
93148910 
281374 9 

331268; & 
331162, # 


931056, 6 
930950! $ 
939843 

939737 
930631 


< olm vw 


Deg. 68 


__—— 


— CC 


_z== 


Deg, 21 


\ Swres | 
:66501|1903753 


36677 
367042 


331367313 


341367583 


38 


391358936] 
369206], 


4c 
4'Þ 


; 42 


43 


51367854] 
6136825 
11368395] 


358665]: 


369476 


169747). 
372017 


4370287|| 
a5 3705571 
46,370328 
471371098 
48/371368 
43371638 


FO, 


1371908 


511372178] 


E2 
J3 
54 
5 
56 
F7 
F8 
5s 


601374607 | 


[372448 


$72718 


Logeres; 


too0zols 


I003277 


1200804 
1000968; 


| 999333) 
998599 
997365 


997132 
996400 
| 995668 


1LoQ1540/ 


934937 
| 994206 
933476 


—— 


© —— 


992747 
992018 


99 1290 
> — 
99056 
989835 
939109 
| 988383] 
| 937658 


$72.988 
3732 
373527 
273797 
374067 
91374337 


| 986933 
986209 
| 935486 
984763 


- - == 


- 7 vom Logarit | 


931631 
930778 
929926 
9329074 
928227 
927373 


926521 


925673 
9248 24 
923979] 7 


923127 
922280 


921x433 
920586 


Sines, | 


72023 
72236 
73351) 


*72466 


72581 
72696; 
72811 
73008] 
73041 

73157 
73%73| 
73388| 


919741 7 


918895 
913050 


917206 


915519 
914576 


916362 


913333 
912991 
9IZLISO 


73504, 


73619 


72817 |929777 


93041 $/6@ 
(930ZIT 
930204 

930097 
929990 
929884 


(929669 ; 4 
929562, 

929455 
929348 
929240149 


1928486/4.2 
92837841 


433| 923270/49 


928161 
928053 
927945 


911309 
910469 
909629 


9384941 


$33319] 
932599 


908790 
907951 
997113 


991878 


© — 


996275; 75603 


74900|| 
7T$OIL7|! 
75134| 92 


7T$251 
75368 
75486], 


9275 10/33 
9274023» 
927293jzk 


192718, 39 


MUnks. 


Deg. 68 


Deg. 22 . 


Sines , |Logarith 


— 


D:fferen., Logarit. 


X 


Fines, 


374607 
374876 
375146 
375416 
375685 
375955 


981878, 


980440 


981159 


978386 


979721 
979004 


37632 
137649 
376763 


377033 


69 I ws 0 | 


be 


101377302 
11377571} 
12/377841|| 
13378110) 
14378379] 
75378649] | 
16378918 
17379197 
18379456 
19379725 
wt LA. 
21380263 
22 380532 


nr 7 mms} 


24381070 


251381339 
26381608 


——ſ 


27381877 
281z82146 


29352415 


30382683 


> >@& 


| 970435 
| 969735 
| 969016 


| 


ee ene i 


977570 
976853 


oo 
| 975423 
| 974709 


973995 


973282 
972569 
971857 


906275! 75603 


905438 
904601 


903765 


992630 
90209 


75721 
EL... 
75956 
16074 


76192] 


9012591 7631 
900425; 76428 926419 


899591} 
898758 
897925 
897093 


76547 
76665 
76783 
_—_ 


92718460 | 


9270751459 
626966] 
26857 
26747 
26638 
25529 


926310 
926200 

26090 
9259Y%0 


896261 


835430 


894599 


967599] 3 


971146 


968307 


966891 
966184 
965477 


| 963360 


964771 
964065 


962656 
961952 
961249 


77021 
77140 
77259, 


893769 77378 
$92939?7 17497 


892120j 77616 


891281} 77735 
17974 [92 4989}40 


390453 


W8798 


887971 


836319) 78 


885493 
884668 


883844]. 


883020 
882196 


960547 


" FA 


x - 


78993 924878 


881373 


78213 92 4768 
887145| 78332 924657 

33637 | 

73452 92.4546 

78572] 


| 


925871 
925761 
925651 
925541 
925430 


925320143 


925210} 


[92443513 


924324}34 


924213 


9238790 
Mix. 


Deg. 67 


om. 


nee Ie rr 


-——_— 


'Y — CE I ee ts ee ee am 


oy 


Deg, 22. 4j— 


m. Fines | 


Logarit | 1Puffere. 


2028268; 
31332952 
32h 83231 


53383485 
34383758 
3513 549271 
363384295 
371334564 
39]384832 
39335101 
494385369 
41l85638] 
421335905 
43]386174 
44335444 


45336979. 
411387247] 
48387515 
49387784 


50388052] |g 


511388335 
$2 2388588 
53] 38556 
$4j389124 
$5389392/ 
54389666! 


51;89928 
$8};90195 


$5\390463 


3605471381373 
9598451380551 
659143]879725 
958443[378907 


| [3.5 4947 


950771 
451386710({|950977 
949384 


957742|378086 
9570431377265 
9563441375 445| 
955645]P7 5626 
874806 


Logarit. 


79174 
79294 
79415 
79536 

79656 
79777 


80141] 


954250 
953553 
952857 


873938 
873170 


$72352 


952161|371534 
9514661370718 
269901 


369985 8 


$9262, 


368270 


948691 
347999 


943357 861763 


667455 


947307/8658326' 
46516|365o13 


9459251864200 
945235 $63388 


366640 8 


| Sev, þ 


79898, 
$0019, 


923879|z0 
923768129 
92365712 28 


923 mY 


92343 426 
923322125 
923210,24 
92309833 
922 987,25 
92287 5:21 
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THE VSE OF THE TRE 
apgular Table for the m—_— of 
the part P roportienall, penne 
by Henry Brigges. 


as HE compendiouſhefſe of 

® theſe Tables of Logarithmes, 
} cannot be without ſome de- 
fe, which is tobe ſupplicd 
(as in all other Tables) by 
. the part proportionall: that 

whereas ſomtimes the num- 
ber we deſire, is not co be found in the Table, 
we may by the diffcrence of that number, 
the number inthe Table neereſt vatoir, and 
the proportionall part anſwerable to that 
differente, haue our deſire, foncere as may 
be, or is needfull, This proportional part is 
had three waycs. | | 

x. Either by the Rule of Proportion, come 
monly called the Golden Rule : Or 

z. Byitheh:lpe of this Table of Loga- 
rihmes. Or 

3. By this Triangular inſtrumental! Table. 

Of which three wayes the firſt is moſt exa&, 
and the laſt moſt cafie,, bur not ſo exa as the 
other two. All theſe wayes hauing three num- 
bers giuen,do helpe vs to finde the fourth pro- 
portionall number. The manner of the operg< 
rationis beſt ſhewed by example, | 

Pag.81.Jin.15.we haue found that rqr766is 
che Logarithmne of halfe the angle P ZS. 
which number I ſeeke in the Table, and finde 
« not; butthe ewo Logarithmes next vato its 
ar 
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(2) 
are 141834 and 141667, which anſwere to x7 
& 13 minutrs aboue 60 degrees: ſo thar itis ap- 
parant,that the arke which we ſceke is 60:12 
and more, Now to finde how much mere is to 
be added to this number, I take the difference 
of the tabular Logarithmes, 167 being firſt of 
the three numbers, which before I ſaid muſt 
be prongs the difference of the two anſwe- 
rable rabulas arkes 69 ſeconds, which is the fe- 
cond giuen number, and theſe two may btly 
be termed Tabular differences, The third giuen 
number which we call the Occurring difference, 
is the difference of the former of the two Ta- 
bular Logarithmes, and of this Logarithme 
141766 which we ſceke for: which difference 
is 68. Theſe three giuen numbers 167.60, 68 
do helpe vs to the part propottionall,to be ad- 
ded to 60: 12, by eucry one of the three for- 
mcr waycs. 

x. By the golden Yule 1 multiply the third 68, 
by the ſecond 60,and the produtt 4080 being 
diuided by the tit 167, giueth inthe quoti- 
ent 24 almoſt, ſo thar the arke anſwering 
to halfe theangle P Z S,is found to be 60: 12, 

4 —o 

2 By this Tablc of Logarithmes thus, I cake 
the Logatichmes of theſe thiee giuen num- 
bers,fo necre 28 rhe bare Table will affoord, 
without any f'1rther curieus ſearch (becauſe 
In this caſe 1 need mort ſeeke to be exaR; and 
for che ſame cauſe T cut off the two laſt figures 
tn every Logatithme) the Logarithmes I find 
tobe 17928.5109 3943. But becauſe the nnm- 
bers in the Table,to which the Logarithmes 
are adioyned,arc Sis:5,and I haue found theſe 
Logarithmecs anſwerably,as if the giucen num- 
bers Were 167. 609. 681, It is therefore appar 


Fant 


_—  — — 


ae << cou lv _— TS. OD 


of mn ie DT ”— 


w 4c 


=" oy oy 5% PU WW any 


Ae 


| 2 TE 
rant, thar the fourth proportionall, which 1 


ſceke for,muſt likewiſe increaſe abeue the to= 
call Sine; ſo that his Logarithme is lefle then 
nothing,and the number anſwering ts itis not 
to be found in this Table, Therefore by the 4. 
chap. 1.lib. rhe 9 Seft. pag 18, 1doe adde 23025 
(cutting off here alſo the two laſt _ ts 
the Logarichme of 680: therefore rhe third 
number being 68,and not 680, his Logarithme 
by this new increaſe is 23134. And becauſe by 
the 5 prop-2.chap.lib,x. the Logarichmes of che 
ewo middle numbers are equall to the Loga- 
richmes of the two extreame proportional, 
therefore out of 32077, the ſumme of the twa 
middle Logarithmes I rake 17928, the Loga- 
rithme of the firſt, and there remainerh 14149, 
the Logarithme of the fourth preportionall, 
which I defire : to the which, in the Table,2.43 
doth anſwere. Therefore I ſay,'as before, 
that the proportionall part to bee ad- 
ded tothe arke found,is 24 3._.. For though the 
fourrh proportional 243 be of 3 figures, yer 
wee may preſent!y diſcerne that the cauſe of 
this greacneſlc in tis laſt proportionall is be=- 
cauſe the one of the rwo middle numbers is - 
too great; which ſhould be onely 60 and 68, 
and that if here we cut oft the laſt figure,thea 
will the foure numbers keepe duc proportion 
I67.60.68 24 4, 


3 The third way of finding this proportio« 
nall part,is by this criangular table which was 
drawnec by M*. E, Wright , and becauſe ar his 
death he left no deſcciption of it, nor manner 
how to vicitzat the requeſt of ſome friends, I 
make bold to ſupply his place ſo well and 
plainly as I can, ; 


You 


You ſee then 1h dats, three forts © f 
lines, ſome paralell ro the baſe AB, others 

erpendicular vnto it,'\ and the third fort 
94.088 all from the yerricall angle C, vaco 
equall partes of the baſe, Theſe laſt may 
be called Dzagonalllines. 

You ſee likewiſe the baſe AB diuided 
into 60 equal] parts, anda line vnder it, and 
paralel! vato it into 1000, 

In like ſort, the perpendicular line C B 
' Is diuided into 1000, and vpon the inter- 
ſeions of the paralells, and the Diagonal! 
C A are ſet the ſame numbers that are ſet vp- 
on the other ends of the paralels, in the per- 
pendicular C B, Amongſt theſe numbe:s we 
muft place our three giuen numbers, and by 
helpe of the Jines we ſhall amongſt the ſame, 
finde out Geomerrically, the fourth propor- 
tionall, which we deſire. 

For Example. 

Take the ſame numbers wee had before 
167, and 60. the two Tabular Differences, 
and 68 the Occuiring difference. Of theſe 
there are two which are differences of Loga- 
rithmes, ro wit, 167, and 68, the firſt and 
the third : theſe being of one kinde, or Ho- 
mogeneall, are ro haue like firuation in the 
Triangle. And the ſecond being Homoge- 
neall to the fourth, which is ſought for, is 
to bee placed on adiffering fide from the 0+ 
ther two, vpon which differing ſide the fourth 
proportional] is to bee found. Ashere I take 
167, and 68, and count them from the poynr 
C in the Diagonall line CA, and ſuppoſing 
- aperpendicular linc to bee drawne-/from the 
end of the |cfc nymbec cill it cyr the ine 
rac 
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1074+ Thelk three Iplacerhus; The firſt 68, . 
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ralell line drawne hv the end of the grea- 
ter number , by this poynt of Interſe&ion- 
I drawe an imaginarie Diagonall line- from 
the poynt C, till itcur the Baſe AB, and 
connting from B ro'that Diagonall, I .finde 
24 , and about 2, which is the part :propor- 
tionall I defire, as in the former operations; * 

Bur becauſe 167 and 68 are ſuch ſmall noms 
bers, and fall ſo neere the anple , therefore 
the concourſe of the paralell and perpen- 
dicular is not. ſo exa@ly diſcerned, and the 
whole operation is more troubleſome and yn- 
certaine,. It is therefore conuenient in ſuch 
Caſes, . to take the double, ortreble of-borh 
theſc given numbers,or the haſfes,or any like 
parts: of them both : and to enter the 
Table with rheſe other nambers;, in ſtead 
of the former,proceeding in all things as be- 
forc;then ſhall we, when the numbers reach 
neercr vnto: the Baſe, finde the poynr of 
concourſe, and the parr proporrionall more 
exaQly and eafhily then before.: As if we take. 
$35 and 340 the quintuples of the firſt and 


third | numbers, . wee-ſhall more plainely 


and diſtingly finde the fourth proportionall 


tobez4 +, a 


In like ſort, page 52, line 36, 1would finde - 
the differentiall \ anſwering ro 169124: 2. 
and-becauſe the: Table: exrenderh bur-ro mis - 
urs ,[ muſt !finde-the part proportionall an» 
Twering te 27, Here the firft giuen number js . 
rhe Tabular differece of. winurs 60": the third 
-number is rhe Occurring Homogenzall.dif- -- 
ference 27, The ſecondgmen number: is che - 
Eabular +; difference 7 of - the: Differentials - 


and . 


4X 6) 
| 2adtherhird 27, being, Homogeneall ynro it, 1 
place ypon the bale AB : and becauſe the (e- 
cond 1074 is too great for the table, & if one 
figure be cur away 107 remaining wil fall vp- 
on the Diagonall line C A (on the which it is 
10 be-placed) too neere to the angle C,there- 
fore.l take 537, the halfe of the ſecond, and 
Place it ypon the Diagonall line C A,drawin 

a paralel! from that poyn, till it mecte with 
the Diagonall comming from 27,and from the 
concourſe of that paralc)] with this Diagonal, 
I. draw a perpendicular ypwards, tl it cut 
the Diagonall line of 60; or the ſineCA, 
and I -fnde that the diſtance of this interſe+ 
Etion from C,is about 240,which is the halfe of 
the fourth proportionall, becauſe 537 iz rhe 
halfe of the ſecond giuen number Homogene- 
allyato this fourch.. I ſay. therefore that the 
part proportionall anſwering vato 27, is 480, 
which being ſubdufted from 1223101,the dif- 
fcrearall of 16: 24, there remainerh 1222021 
for rhe differentiall of 16? : 24,27, which diffe« 
reth ſomewhat from that differentiall which is 
ſer downe inthe booke : the reaſon whereof is, 
becauſe irifo ſmall a Table iris impoſſible iro 
Aiſcerne all the feyerall parts, rhe omiſſion of 
which will make no ſenſible difference in any 
worke,” If in feeking rhe ſ{quareroote, or cu- 
bicke roote-of 29,1 would find the Logarithme 
of 190900, ſecking this number amoneſt the 
. Sines, 1 cannoc-finde it,- but at 10%: 57 I finge 
1389952, which is |8fe then the giuen number 
by 48. This is the Bccarring difference, T hi ta« 
bular difference Homoreneall ro this,: is 286. 
The' other tabular difference of the Loga- 
 Tithmes is 1502 : theſe differences are giuen, 
which bging placed in due. order, the ”_ of 
| them 
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them is 286. the ſecond 1502,the third 48,and* 
thar the firſt &third number may fall neeres _ 
to the baſe, 1 double them both,ſo haue I 572, .. 
and 96, theſe I place, in ſtead of the other gi 
acn numbers,vpon the perpendicular C B, or 
on the Diagonall C A. Likewiſe becauſe the 
ſecond number 1502 is too great, I rake the 
the halfe of it, ſ> haue I 751, which [ place vn- 
der the baſe A B, vpon the line divided into 
1900: and from that point draw adiagonall, 
tillit-meete withithe paralell of 96, rhe third 
number, and from the poynt of concoutſe 
with that paralell, I drawa perpendicular, rill 
it croſſe rhe paralcll of 571 the firſt number. 
By this laſt concourſe of the perpendicular 
and parale!!,l drawan other diagonall,cutring 
the line vnder A-B,in which the ſecond num- 
ber was counted, and the parts 125. berwixe 
thar poynt and the endofthe line rowards 3, 
being doubled,(becauſe the ſecond being Hoe - 
mogencall to this, was halfed) are the fourth 
proportionall- required, which may, bee 250.. 
and this preportionall being taken away-from 
rhe tabular Logarithme 1660982, leaueth 
1665732 for the Logarithme of 190000, 

The ſame may be age the firſt and 
third be placed on the baſe; andthe ſecond 
vpon the fide line,thus; Draw two Diagonals 
from thoſe rwo points of the bafe, & from the 
concourſe.of theDiagonall vf the thirdyvith - 
the pacalelloftheſecond,draw-a perptifcu- . - 


larvpward,cill- i. meece with the Djagonallt. 

ofthe firſt ; the paralell paſſing by one Mas 

a the line C B: ſhow the fourth prepor*- 4 

tional]. a T 
Thus way wee inſtrumentally come ſotiess' : 

what neere. to that which-wee delire, cſp:ci- 
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